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Af This/research examines the effects of structure and content.variables
- in memor vand‘comprehension of-prGSe passages.'
v v : K

C el
.- charac ed\ﬂa

PGEN

stories are encoded in‘a hierarchical organizational framework hich reprer

&
[y

sen the abstract structural relationships ofnthq plot

of/ the model for the quality and characteristics of subjects

)e .

stories is tested in a series of experiments.

roblem to be’ solved, plot sequence, and, resolution.

’

. seriit a Jarge class of 'simple na;gafive stories conta&ning a~setting, main

»

. D
e T modéd for the comprehensaon df these stories 1is progpsed whichQassumes.thatx

\

memory for

-

In Experiment.I,-subjects‘

The passages utilized repre-

»

~

A procéss

The, implications

/: , story sj‘ucture across two passages produced facilitation in recall of “the

recall of a story was found to. be'a function of the amount of inherent plot Lt
. - .

Experiment II‘extended these recall results to dif- o

ructure'in the story.

erent m@%erials and structuting conditions. addition, it was found that

story summarizations from memory,tended“to emp asi?e general structural charac-_.
/‘ X3

teristics rather than specific content Expetiﬁent IIT tested-the effects of

repeated structure and content in §ﬁccessive\stories.

tent manipulations significantly»influenced recall. Furthermore,‘repEEQing_ .

. - ) Lt - :
. —~— ) -

Both strugture_and con-

e & .
second passage while repeating story content produced proactive interfere ce.

- ‘ In Experiment IV. a model for the use of inferences during story comprehens1on

h ‘was tested The general finding ‘was that false recognition rates for implicit
4 - hd ~

. inferences from a story was a ﬁunction of the plausibility of the inferences
. . . & ' -J \‘Or_,

(J° « ' and their role as organizing and integrating devices for other information in

. the story. . . . '
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CHAPTER 1

INTRODUCTION o Ao

. ’ . " P . .‘_" .
The sterage and organization of linguistic ‘information in human’
o v . . S e ’ AR - ’
long~term memory)has been'extensively studied by’psychologists over the.- L
5] : ' . e '

past 50'yearsl One 1n;erest;ng property of th1s research, is that an in-

7 : - . v 1

. - . ‘verse relatlonship exists between the size and complex1ty/of the linguis-

- - -.",

o
tic unit belng studied and thé amount of. research devoted to that unit.

2
. ]

- Historically, words‘and lists of words have received the most frequent !
‘ ' e o ‘ . ‘ . c » *

Papers by Underwood (1957),

-

* ’ Q . N : T ’
usage as stimuli in human memory e#periments.
Tulving (1962), and Murdock (1962) represent examples of classlc para-

dlgms for research in memory »for indlvldual words. ~More recently, a -

N .

‘ growing amount of’researchghpspexplored the structural character;stics

- . . " L~
» .

' of.sentential and pﬁbpositional,information in memory'(étg., Collins &

[] ' !
. . .
\ . . 3 X t

Quilllan 1969; Anderson & Bower, L973) S v : o S

. While extensive research has studled human memory'for words .and

1
[y
.
[y

.2

O

s

“

RIC .

-v

attention has been’ given to‘memory for

a9

.sentences, re1atively'little

prosé paragraphs. or stofies.

typically use memorz/gp

. _ : ve
sequences of events with situational structure.and'context,fratherwtham

©

] te ‘.

-This is true deSpite the fact that people

‘4

comprehend or recall//necdotes, stor1es, or

'_______.._;__c_;

/____...

isolated and*unrelated‘sets'of words' or sentencas( A-numher of factors,

have’ inhibited prose re8earch by cognitlve psywhologlsts.f

; °
[ | /

factors are discu sed briefly bel W

.

-\

Some of t

or !

OO




"1.1, Constraints in Experimental Methodology
. : f:jd ) \
e v : : A major roadblock/;nhiblting prose research lies in the nature of '
. , . . N
R «the experlmental methodology trad1tlonally used\by psychologists. Adopt-

>
1ng ‘the sc1ent1fic method ‘of investlgatlon researchérs design psycholo—

. . ~

' g1cal éxperlments tiat manlpulate one or a few variables of interest "
: withln a carefully deflned range while holding constant all other vari-

ableS'ofjthe stimuli and experimental context..’ Thé'measurement of behav-

-

igral differences,forzthe various states of the manipulated variablé.is_ -

’ then assomed to‘constitute’;he-effect’of that vaéiable on behavior. -

- f I

e ' Whlle Ehls paradigm is well—Suited to disciplines such .as physics

N « . o5

Tin which universal constants and relatidnships hold regardless of the .

Pl r

experimental manipulatlons it presents at least two problems when

‘

/;Q SRS applled to psycholinguistic experiments in which theLdependent variable
LA _/ ¥ - B ‘ . . * )
. is~human performance. First human language processing is & composite,’
. ~. N v N
‘ N N a . . i . “ .D.
Y | a h1ghly complex set of interactive processes. The process of lan— :

» M . - - - IS

! ‘i\g fo - guage comprehension’dften involves.the 1ntegration of inqoming languag\ ’
. ‘~ i . —— {_ < . ! . rv' ‘s N . /// LT
' o e 1nto the sItuatlon OF context in which 'the langua e~ DCCUrs (conversation,
N ey . X .. . . .
i . : - . ° & coe N
. R fpassage etc ), the activation and/gse/of previOuslyalearned world knowF
Y . - . 7. . .

P e Lo ] i -
- ~»ledge the geﬁeration,of rences.from the»indomingilanguage -and tlie

.) t "f 7;y; genératlon/ofjexwectations about how the iqcoming imformation is going b
:? - {i\ to‘/e/sdbsequently used. ) Since thesi'factors i:%luence the’process of R
3 é;/;;;/ff(;omprehension: it is,uSually des1raBle to’ avoid any. 1nfluence of these §
f%;fj?/?v .‘f-f | varlables-cn pﬁrformance when et aracteristicé«of the stimglus Taterials-“ K‘gf i
:t\ni - B i~u }iare4benng studied as the independent v%riables. ResearcAers have tradii*f‘; -

Lt t&onally minimized effpcts of ﬁhese prdbesses by °electin§ﬂsimple_~ers'

e ‘. L h \

PR : - of é imuli (such as word lists or isolated sentences) for wh h no

- . - . :
. A . g

. . . ) . » . .
2 - 3 ‘. - YR 4 o
v » . n v ‘o
S Cw 4 by N
: .
.. . . T ¢ v v P L . *
. : re - Mg P ! R - o
¢ ‘t.' L X ., . . Y . A .
tey R W - N N L.
‘ Q . EER . . vt e \ .y'jé:zﬁ v
‘ - - . - ' v?
« | [ * ¢ K
| .oV R S R L
- R |, T Sa e : T e s
T - XA . [] ‘.. . e, * °
, , x o .
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a

context information or reference to world knowledge is available:

AN

I's .
The

" whose effect% aré bheing investigated.

which it is presented minimizes the extent to which individual differf T

-

use of such "artificial" materials as stimuli allowsﬁexperimental con-

i . L)

trol over very critical variables such as the saliencies, acquis%&ion

histories and contexts, relative frequencies, and recencies of the items

\e ’ e N T ’
tic complexi&y of the material and the meaningfulness of the context in -

+ - ¢

-

ences in processing strategies will influence experimental results,

A}

' The use of artificially—constructea mater1als, on the other hand -

.is subjeot to the criticism that the experimental task and méterials areA

too unlike the types of naturalistichanguage processing thaq‘people ».

normally perform, The danger of using artificial materials is thatwtﬁg'

L3
‘

; nature of the erzirigental yask may have been sufficiently altered .from-

5

- -

- .

normal comprehéﬁsion situations that a subJect will resort 'to special
processing strategies whichvar\\invoked only in the experimental setting

\ \
and bear liLtle resemblance to norma

m of ldnguage rocessin ..
. ‘bdes\\\ggp’ g('“

Hence, tHere is some question of the generalizab

-

ili ty si\gxperlmental

> -~

Furthermore, limiting the linguis- i o

'results to .human language processing in general

1.2. Demands of - the Processing Envirgnment N

T B T . ) . oa

e : Related to the prbblem of providing experimental control over sub-
v . L 4 T

: jects in a natural-environment is the issue of selection'bf the proces-

ge s Q/“: ) I4 ) ~ L] . . . o

/- " sihgd}ask’itSElf A considerable amount of research, primarily by . RS

. . & .

educational psyChdlogists, has: demons*rated that learning with prose

-

materials depends on variables influencing subjects

.

.

[

approach to the

H

7L

- These variables include the task which subjects are requ&red.

- "
P ~ o v

~
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to perform; their purpose or goal in reading the material, and the con-

straints of the processing environment (e.g., stimulus-exposure time,

- ~

depth of proces51ng,,nature of the requ1red responses, and type B in-

[

formation being scught in the material). Research in this area will be

giiscussed in® Chapter 2. : ‘ - . ‘ -/ .
:gr

~

A general conclusi9n from this research is that behaviors which-areJ

1mportant to Iearning occur at the timé a subject reads a prose passage.

\The processes of encoding the informatlon from the passage An memory are‘

under thé control of the.reader s goal- d1rected activities, which arise
. L g ] . .

as-a consequence;of ‘his exXposure to the text. Henceilearning.is;a func—.

tion of both text characterisfics and type of processing activity. Thus
: . .0 . : T

- . . [ . e .
it is possible that modifications in task_expettations and processing

strategies can p’educe different types and amounts of learning with the

L33 A ‘ —\
‘same ' text. - In assessing the influence of text- characteristicsmon,learn—-

.

ing, then, it is\critical to- exert as. much experimental control over
subjects processing expectations as possible while still ma1ntain1ng a

naturallstic task domain. - ; ’

3
’

1.3. Complexity of the Stimulus Environment
- > e, o . ‘ _ .
%/third reason for the relatiye dearth’of research in prose compre-

- . N . [ : R,

hensioh and memor; is the,inherent.complexity of the structural char~ -~ .
; RN o . . ' E
acterﬁstics of text. Whileg a good deal of researchvhas”documented the
effectx of structure variables'in word listgand sentence iearning;rlittle
research has investigated.th% effects ofﬁstructure‘variables in prpse

i

iearning.

“on how to characterize the structure or content pf prose passages.”’A

. & ‘ N .

£l

This is due primarily to the inability" of researchers to agree -
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A.characteristics'of the text. The inherent complexity of prose passages

&

: K . : . P
partial list off the-variables determining the styucture .and content of

a prose passage would 1nclude 1ts length topi , plot structure, con—'

N _— -

creteness, familiarity of the concepts ‘and - ;ypes of semantic relations.

While a few researchers have proposed-procedures for analyzfng’the

PR - B "/\
structure or ‘content of a passage the scope of these procedures has

e
.

_beén confined‘ﬁo a;Specific text, small,class of texts, or specific

, <

makes it difficult to identify ahd isolate similarities and differencés

.

bftween passhges, and hence difficult to construct sets of materials

which differ in systematically controlled ways. Furthermore unless ‘

(5

general structure and content variables can be identified ‘the results .0

.
~ N o

i obtaihed<from one passage'cannot be generalized to. other passages. .

— AN i . . e o, | e
. .

~

'1.4. The Weasurement of Learning o ‘ o U

- "

the text, and other non-content aspects of the passage,is an imprecise

e "~ -

L.

A final problem facingqresearchers in prose comprehénsion is how,

@ *

to measure what is learned frem a text. In:the absence of a comprehen-

N
P . . ’

sive model of text structure and content, the identification of relation-
« o ﬁ , . g L e -~ -

-

! . [ - . .

ships among concepts'stated in the text, the structural organization of

.

s
3

. Iy
- H

enterprisu. ‘Several approaches have been taken to the,eyaluation‘of

e

Ty

comprehension“and learning from prose. Many educators have utilized .

tests consisting of quesfions about information given.in the text to -
assess~learning. In psychology, a-number of techniques have been used

a . . i

to measure comprehension and learning,»including reaction times (Kintsch,

S A ,

1974), recognition probabilities (Branstrd Barclay, & Franks, 1972;

‘Sulin & Dooling, 1974), and:recail probabilities. The most common method

i =

¥
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- e >

s

¢ﬁ;§feg‘6r serial recall of'the passage:v The resulting recall protocols‘

.- massive perturbations on the normal ‘processing requirements on subjects. v

-t

'of assessing whaq\a-subject has learned from « passage is to ask for

N » x
-are then scored%to determine the amount of information recalled from the

original® text. This method presents the problem of selectingoa unit of
0 -
 analysis in scoring protocols. While some researchers have used verbatim Wt

recall (using individual words as'the unit of analysis) as a scoting
'techniqué (Lachman & Dooling, 1968§ Dooling & Lachman, 1971; Doolingf&;

Mullet, l973), this procedure suffers—from the weakness that recall of

the actudl words and surfacb structures of a passage may be poor even o
when a grea\ deal of information from the passage is remembered Fuxr- T,

thermore, an.analysis sensitive to only individual Words cannot account !
- s ’ ’ -
for the complexities and effects of text structure.‘ Other researchegs o -

3 . .
Y

§

have used larger units of analySis in scoring recall protocols, includ— X ' .‘2>

_ing ‘phrases or "idea units" (Cofer, 1941 Johnson, 1970), deep structure-

)

proppsitions (Crothers, 1972 Kintsch 1974 Meyer, 1974), and inferred R
2 707y PR .

Q

psemantic and conceptual relations (Dawes,Q}966 Frederiksen, 1975&)

. @ L0 L,

The selection of a unit of analysis by researchers usually depends on
- \ ¢ .

.the small set of properties of the text which are being examined experi- :

-

mentally. These various analytic -methods will bevdiscussed in,more de-

.
[y

tail in Chapter 2, ‘ _ : - ) ’ I

«

#l,

Despite the difficulties, it was the goal of - the research described

.
8

here _to identify a domain for the sﬂkay of language comprehension and

memory that could be translated—{nto an experimental setting without®
¢ P -

e L o -

7. . ’ S I
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Stories'l were selected as stimulus matérials because, for severalreasons,
they“offer a pohentially.rich domain for analysis: © . '

" (1) People. typically proéess language units larger than words or

"isolated sentences. Studying units the size of stories affords the op-

. >

: » ) . . . . » )
portunity to examine the processes and structures people use to. com-

prehend and remember linguistic information preéented in real-time in °

- . -

. naturalistic contexts. ' . : -

I

©

.

(2) Sxofies'prOQide a domain with consistent ftructural character-
istics and conétrainté, yet potentially limitiless demands on people's

bognitive apparatus as ﬁrovided by the Structure, complexity, and content

- 4

of the text. Like sentences, stories have their own internal structure.

Aithough it may not be possibl® to write-a complete grammar'spegifying

, Y .

+, Tall possible’story.structures, people have a consistent and corréct

\

' [ ¢

~notiod &f what ik structurally ﬁgramﬁﬁtical" or well-formed, and what is

S D e ‘ , ' p
not: An advantage, then,'of using -a large, rich, .though structured do-

£ ’

. -_' . . N . l ‘ N )
mdin is that it can be controlled and manipulated experimentally without/

o

grossly altering the normal processing strategies for language that

v . . . .
people'uge. L N ‘ ~
L] v

(3) Stories coéﬁaiﬁ both,ﬁéructure_and content.. (These terms-will

be discussed in Chapter 3). To a great extent, the structure of a story.
may be chanacterized'apért,frbm its semantic content, so that the two  _

may'be manipulated more or less independently. Hence any diffefénfiai
effects on comprehension and memory for stories due to either structqré

I ? .
t

" or content may bée isolated¢and independéntly Fsséésed. °

e A %
. .

[ N

lA preéise definiticn of the term "story," as it isnhsed'in'this
research, will be presented in Chapter 3. ' i
- - . o ﬂ ; n

~ o~

Y
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THe research reported here explores'the effects of both structure oo
;/‘ - P i ! A ) A . ’ o . . "
and content, variables in stories on comprehehsion and memory of simple.
. R ’ C,
- . . N
prose "stories.” A process model for the comprehension of these stories . .
- will be p#oposed, and the implications of the model fBr the quality.and . °
characterjstics,of subjects' memory for the stories will be tested in a
. ; v .
. e . " .
series of jexperiments. ‘
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’ CHAPTER 2 = . | SR
. A ~,_ N s
. BACKGROUND JIN PROSE COMPREHENSION AND MEMORY
Most recent'research on memory for_prose has focused on ome of L

.
o~ . . . -

v three general areas. The first area examines the influence of the read-
- : :

er's goals and processing activities ‘on comprehension and memory, and
emphasizes characteristics of the comprehender during learning The -

second area of research has explored the efﬁectsaof various character-

istics of content ‘on memory. The third broad area of research has been:

.devoted to the analysis of prose structure and,the at‘empt'to account

for learning of a text as 4 function of varibus structure.variables.
’ : . . : [ ) ) .
"These research areas will berconsidered individually’

2.1, 'Researeh'on Task Variables

*A frequently—studied phenomenon,1q prose processing is the ‘change
~ h!
in the amount ‘and type’ ofﬁlearning which occurs, under conditions of in-

.

\ - structional variation. A commonly—reported result of such researchﬁis/‘
‘ o * . { -
that the amount of learning from prose depends on. the process1ng con-

straints of the. task imposed by the experimenter through h1s learn1ng

.

instructions (Frase, 1969a, l969b l973a, l975), and the subJects goal .
E _ 'or'purpose in reading the,material (Frase,-l97l? 1973b). The way in

which these Variabies affpct_subjects' recall of local semantic relaf

tions among concepts in a textghas been studiedlbi Frederiksen-(l975a;‘

1975b). ‘Heapresented a'text'to,subjectsiwhose purpose was either to b@%‘
»recall the text or to :ork on solutions to the problems posed by the -

text in addition to recalling it. Frederiksen found that ovenall recall

of concepts and relations of the two groups was comparable, but that the
.ot e [ I * . . . -

4

€ — ' Y

£9
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»

' conceptual classes connected by set relations.

1

. relation sentences.

»

Ataining descriptions of .a fictional-country.

» . . S A -
LN . -
LA
e m e - 10
*

group engaged in problem solving produced more inferred concepts and

- ’ o 4

.relations in their recalls.

relations in his t2xt dealt only with information expressed as a set of

@ R

No attempt was- made to

B3

consider the inherent'narracive structure of the passage, or to study

b

/ ,

the effects on learning due to altering Passage content,
_ : Ry o 553 ,

. Frase (1975) tas argudd that it is Very-difficult;,if not _mpossi;'

0 . . . .
* L . X . .

ble, to induce clear-cut learning effects based’upon chan es in text
/

characteristics. He reported»as”e;idence for this claim a series of &
experiments in which subjects read at a fixed rate short passages con—

4
Embedded in the middle of

. /
each passage were ‘three sentences,containing either unrelated class-

.

. oy

Subjects had‘been in— e g

, v

inclusion, or temporalLrelation information.

. [ - . ," . 4
structed and trained prior to- the gxperiment in evaluating and learning' .
-t D -
all of the inferences implied by the class»inclusion and temporal— ‘e

; N Qﬁ . ¢ ! : .
The dependent measure of interesg was recall 0n a
sentence completion teSt qf information from the sentences preceding
and following the experimentally controlled "target" sentences.

first experiment Frase obtained a significant interaction between type

In the '

of "target' sentence ‘and location of the” test sentence (preceﬂing or’

. ¥ 5, ’ Y b
following tha target sentences) 0 When the sentence tested preceded the °

JWhen the test .

.

sentence followed the: target sentences, recall was 23%‘better for the

independent targets than for th§7complex relational targets. Inxanother i

experiment, Frase Was unable to, replicate these differences. In a third

experiment he allowed subjects unlimited reading time and found no f’"'

.
RN

R . - ’ -~ LA

Frederiksen s analysis‘of the concepts and

: L Lol
’.target sentences,wtherg was no‘difference in recall level

*
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a

differences ¥? recall. ‘From these-data'Frase;concluded that the‘amount>_

1 s .
Y . o o Gy ) . . . )
T of énfotmatio eople can learn from a text. is unaffected by the char- .4 .
u . ’ . [ M

L

acteristiés and processing requirements of the text.

. . L
s .

~Several criticisms of Frase' S‘methodology cast sevene doubt or his B
| \ . ) . . . . . . )
general conclusions. First, the passages used in Frase's experiﬁent .

- -

were short descriptive pag’ages containing stative propositions about a

A | i single fictional country There was no narrative event information or

-
. .

,).,plot sequence that required the integration of all information in an or-

‘ >

> ganizing.superstructure. To a great ef?bnt, then, the set of facts\pre— , o
: sented by the text were somewhat independent, with integration of infor-
mation being required only to establish continuity in inte;sentential

nominal and pronominal reference. Thus it mighﬁ reasonably be eﬁpected

.

?. - that comprehension of. Frase's- text would require only minimal trans— )
'sentential integration, and hence not place difficult processing demands
2

. ' “ . . Q [ ‘ . s
. - . ~
on the reaHE;T/ L e . .o - . , o .

F ) . s . e . 1
& . - :

B . , ' R .
Second the processing required for the "complex relational' sen- co .
e . : . } ~ .
. 4 Ly
\\ tences was hctually quite minimal -Subjects were required only to es- - «f ) -

e tablish a transitive encoding af three events (related temporally) or .j..

wcogcepts (related superordinately) Subjects had been pg;viously in~-

' structed on' how to draw the required inferencns and had réceived prac—'

v -‘_

tice - trials. Furthermore, the three target sentences always appeared e ' <

together at the same location "in each text, 8o the subjects could anti—

K

kpate their occurrenc,g Thus gl:he reIative sinplicity of this task makes S

‘ . ) it doubtful that the,processing requirements would severely interfere ‘.
12 N i - e
’ with conprehending and renenbering the other gentences. oﬁ:tﬂe passage.

_— " This. would certainly be, expected to be true in the cage in which subjectsv

. h : .
. . R - N
&

B X B . ‘ ‘ -K,.

PR , . . i S ) *
) : e - 21 S . : T .
< - . v : o . oo o -
Q . . ), . o ) . _
)




. . : . . 4 N
s ooy .
v . ) . . . .
wggg allowed unlimited reading time, as was provided in one of Frase's v

»p -

R " "ggperiméhts,_ It seems clear, then, that Frase's general conclusion .
s - - ~ '
. that learning is unaffected by text characteristigs cannot be accepted "
! ~ on the basis of these data . h
. [ Y . B N

. . . 4. R ' o, B . . N
The, research conducted‘%y Frase, Frederiksen, and othér educational.

] . \ ..
. . - kA :._ N G
« ' psychotogists is exemplary of an approach td» human prose learning that
primarily emphasizes the characteristics of the comprehender rather than : ".r/

‘. 5.

the characteristics.of éhe text. The justifiéation‘fo éthis,empbasis, .
R : . - as érgu;dtﬁy Rothkdéf (i97é), relies on-the observétion that theksub—

, ay R _ . ‘ ;
‘ jecf's "activitiesf wheﬂ studying\written.textvdetermine to,a_very im—'J‘
¢ . . éortgn dégree‘fhé~datur% ;f the internal ;eﬁreéZntétiOQ.of,the text.

. X ' . i
A N N

4 . . © o ‘
~¥ = .-. This tepregentation, jin turn, determines what is learned.
. K = i » ~ o

. ( ; S , .

: o : o« ’ ) ‘
then, is that-.the mosé important source of prediction about learning is

The claim, A . .

. . . the analysis of the squect'siactivities;%hile hexié exposed to the : Sz

-7 .,  text, and not the analysis of the-structure of the text. _

.o © .°.% £t would, of course, -be foolish to a3sert thét‘learnin of prose = . S e
. , s , i , g of p ,

- : v ”

»7 ., is unaffected by bhe'active_pfocessing‘dgcisions of the cempfehender.

However, the,deniai of any inffﬁepce of text organization on comprehen-

. - ~ . B ]
o . o g ' - .

: sibility and learning is an indefensible ﬁqsitign for any peésonable,u e . N

. B . . . . . - . . o
4 ‘ ‘

. . definitionn6fF”éompreheﬁsiép."j In théfmpst'géneraf terms; comprehépsiéav

c ' of'liéguiépic\inﬁorm;tibn nust involve‘establishing syﬁtagg.c-and seman—'\, » o
‘./jip éElaéibﬁSﬁips aaoﬁg thé liﬁgdis;ic é}ements(in_tﬁé'inc;@inggst;%?g;(
‘ identiﬁyingfa con;ex; within'ﬁhich.thg incomiﬁé'info:mationﬁis consié-

-

teng} integrating the informatioq into existing memory by c¢reating ap~-.
’ 'n L : o . ,d . .- . ,
k o propriate memory structures and internal representations, and 1mplic{tly_

&

evaluatigg-the-incomiﬁg.infOImation'on some dimension (trufﬁlvélidify,

. . - * V3 .
N ] : . o . o e . : -
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grammaticality, meaningfulness, well~formedness, etc.). Tt is obvious

E
.

that'many'characteristfcs of text structure will influence the effi-~

ciency and success of these processes. A subject will betterscomprehend
. ° . . . 7 »
a.simple 1000~word fairy tale, on any of the c¢riteria of comprehension

.

Sardn=’

given above, than he mill;the same text with the'ihdividual werid
.domly.arranged;v There is no doubt thatrthg/aeeivities of the subject in

.studying -and attempting to comprehend the two téxts would be vastly dify-
. o . N St TG

férent, and these differences youip be due precisgly £o. the different -

text structures. To attribute most learning differences in prose pro-

' . . . 8o L. N
. cessing studies to different subject activities rather than to struc-

. o S, oo |
tural differences in the material is to disregard the fact that compre-
hension consists largely in subjects' attempts to match features of the

A .
’

_text structure to prototyp1ca1 1nterna1 representatlons of knowledge .

M [ ’ . ' ’ 1]
and structure. Insofar as processing act1v1tifs of subJects are 1tered

With differentrstimuli, these alterations are.often dictated‘by:the

o e

structural 1diosyncras1es of the? materlal and subJects attempts to

N . s

|

match the percelved Structure of the materlal with a mean1ngfu1 inte-

e

grated representation in memory. ; : )
The evidence supporting Rothkopf's position is a set of studies

o L g : ) . . : ) . .

exploving’effects of - text' complexity and readability on learning (Frase,

. . . ' . )

1975; Rothkopf 1972; Rlare,’ 1963);_ The‘central restilt of these studies

1s that sentence complexity and 1exxca1 va11ables such as frequency of
/ .
‘use have small effects on what is 1earned from text by adults when study

- B ..
-

time is‘unlimited. However , .-the conc1u51on that structural features of
f . . ‘ . . ] .
text p1ay almost no ‘role in 1earn1ng does not follow from thls result.

2

In fact KLanch (1974) has. shown that study time is a sensitive depend-.‘

& ~

v : ' ; ' . . . . -
o . . . .
M L . . N a
.

*

<




g attemptihg.to comprehend" the lOOO-word randomized fairy ta1e will do

.chunking scheme‘\ On the other hand, subjects learning the 1000-word

‘events of the story To characterize the differences between these tasks

of text structure is clearly to 'misuse’ the concept of "comprehension."

ent measure'in the comprehension of*texts of varying'complexityf By "/

allowing subjec*s unlimited study time, the experimenter guarantees tH/t

.

> -

comprehension will in fact occﬁr. The actual time ‘required by subjects‘

‘for‘study will&predictablyxbe shorter for simple texts and 1onger for i [P

a .
complex ones. So, for example,‘if we allow enough study time .a subject _ N

Y

so by memorizing the words on the list according to some subjective

]
- . N

vy

- et

fairy tale in its normal form will do so by utilizing knowledge of pro-

N

Fotypical fairy tales and ‘arrative discourses to encode the various

solely as aﬁfunction,of the subjects activities and not as a fdnction ’

o
. -

. R o i e ST . o 3

2.2, Reéearch'on Content -Variables ¥ L

‘for" prose has\characterized subjects memory for ‘text as.a function of

‘the imagery value of a word is an effective predictor of the’ probability

A\ * Similarly, other‘researchers have examined,the influence of serial

. position of information on recall of that information from prose. :

‘e . 5
* )

Most of the recent research in. experimental psychology on, memory R

. - Xy

IO . N 2

content rather than structure. "In particular,'such research’ has exa-ined e

Ry

the effects of variables ir .recall of connected discourse that have beenn‘

- » ~ s N

demonstrated to, be effective predictors of recall of unrelated word ‘ o o

lists. A large number of studies; for example, has demonstrated-that o Te

E
Y

of\recall 6f ‘that word fr0m a prose passage (Yuille & Paivio, l969°

Philipchalk .1969; Paivio, l97l Mbrris & Reid 1972 DeVilliers, 1974)

Y

i
ol o

o

}

-
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t o
~ . ’ . . 4 3 )

.Stgnificant effects of_serial.position,.particularlyfprimaey effects, ..
. . — ) : v. . (=9 B

L N . .

K

?\ z

3

have been reported by some researchers (Frase, 1969; Kirscher, 1971;

"a . . . l,,.,

e

o

" Deese & Kaufman, 1957) vHoweverV other researchers have found no ef-
fects on recall. due to serial position (Rlchardson & Voss,. 1960 De~ B

Villiers, 1974). Meyer and McConkie (1973) prov1de a ;eé:onable explana-

‘tion for this contradiction by noting that ser1al poslliom can easily be
1
confounded w1th the structural‘character of a.pasSage,, Bhose passages

¢

i

" producing primacy effects in'recall are passages in which‘the important -
. o . R ‘ e .
strugtural ideas are presented in the early sentences. Meyer and Mc~

! : =

Conkie demonstrated that structural 1mportance ‘of .the ideas in a passage

&

”accounted‘for most of the effetts prev1ously ‘attributed to serial posi—

”
. '

on.“ : .L. : ‘ -: T . . -
2,1 o . : . . S o XN A

" . . - . N

"~, The Meyer and McConkie study points to the cr1tical gEakness of

Lad
-

e ¥

mhch'past research 4n prpse memory.7 Prose differs from word lists not

LS ' L

only in syntactic .complexity'hut in its inherent organizationaI structure

-

dictated by literary conventions”of'piot, theﬁe,‘topic; and gontext.
.Tohavpid study of the effect of these factors on prose memory is.to,ig:h

-~

- ..
. >
' . . . -

L nore the differences between prose and word lists. An adequate account-—

ing of memory for pro§e~cannot igriore the effects of structure in the
o . | : e I S
miterial on comprehension and recall. ‘ ' L :

. i . ﬁ . N ) ‘ R . “. ‘_ . : 7,,"

2.3. Research on Sttucture Variables’ o

Although most investigatdrs studying .prose memory. havé attempted -y,'

to generalize the results.of list learning to prose material,‘aifewjhavei

BENSTRI RS R TR T haes N A
~addresged the igsue of the influence of prose structufehon memory. Vir-

- >

tually all of these studies haoe discussed strueture in a generalefnon—

d -
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specifik, wa or havetused as meagures of structure normatively~-deter-

A . = T A . . . . ) . i
mined mea es of Qimportance or

"centrality' 'of specific'sentences.

’
o )

One of the earliest studies of memory for prose was reported by Bar‘lett

\

.

(19329,fwho described anecdotally the types of ’ information ‘recalled by

S . . . . , . A
0y P . . . ~ -

His characteri=~

.subjec¢ts from a passage. at various intervals of delay..
- ? )- . .' i . » - ‘ . ' 3 .
‘zation of recall patterns assumed‘that renembering involved the recon-

5 .o . ] .
. .- .

"struction of ideas jin memoty %¥rom a few details and dn organized array

i of. information, or schema. He claimed_that new information was assimi-
lated ¢inte existing sthema and, by and large, lost itsgparticular, sur-
s, . o ) - B ; W _ o »
,fade identity. Bartlett used “this explanation to account-for the idnac--

curate and ulstorted nature of the reCall protocols he obtained from

' o - T, . o3 . vj’”"

‘\“\ SubJeCES. : Lot I _1»7 . -
ot . . oy N N . . - .

More recent 1nvestigators°of recall from. prdse have abtempted to . 9,

» ¢ -

elaborate «and further speq1fy Bartlett s notions.' In go doing,“researchr'
Al\ R v' ' . ~ »

e . . v

/ "
" erg have proposed numerous measUres of memory, several terms for de— T

. ) : g oA id
¥ a e

'ecribing dtgﬁuizing structure, and v1rtually noﬂtheories of what’ the
0 > ' . A LN N
structure actually is. Pomp apd Lachman Kl967) gnd Lachman and Dooling\

- ol -
o (1968) presénted SUbJECtS with stories which wene either ﬁn their proper

] order or had the worQs randomly arranged., On a recognition test, sub:
: R . Cm .-

' jects‘uho had received’stories'in5the prose form produced thematic.re—'
For‘erample' if "cannon"'and:%generalhlhaa been pre-
o ‘sentiin\the'o;iginal passage? subJects might false alarm to having‘;een

. » )

cognition errors.

~conc1usion Was that the-meaning-

) -
o "

"rifle" and 'colonel‘“»vThe researchers'

of-a discoﬁrse’is stored as_ surrogate structures consisting of themes,

PR

images,

, or schemata, and that lexical association to this struc\ure may
: . R
occur during the retriéVal'of words . Another study (Sulin & Dooling,
. L. o . A ] -
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- 1974% demonstrated th1s 1ntrus1on of thematlcC"ldeas using biographical

‘ . S

. passages abbut either a famous or fictitious-person.(e.g;;;Adolf Hitler .

are assimilated into other knowledge about the theme over time. -

vs, Gerald Martin). It was found that passages with a famous main char-

£

AN oo
acter produced more fulse recognitions of sentences that' were themat-

! P £

ipally related to tWe passage. These res lts’supported Bartlett's ori--
e y g : ! .

: ‘ . ) ]
ginal hypothesis that prose passages are stored in schematic form and
o " |

.“ )

e

Another measure of the effects of prose'theme‘on memory has been

A

recall of indiv1dual words (Doollng & Lachman 1971, )Eoollng & Mullet

1973; Lachman & Dooling, 1968) Vague and abstract-storles were pre—

sented to éupjects either with or without the story title5 Presenration<

'
- . o -

of the story title provided an otganizirg theme which enabledISUbjects

! .

to assign the proper referential contexts to goncepts in the~passagé .

that otherwise seemed obscure. Free recall for words of the story was
. & - . ‘ . [}
found to be better when the organizing theme (the title)*was given than
; . . . ‘
when it was omitted. B

Johnson‘(l97g;\ﬁividéd Bartlett's "'War of the Ghosts'" story into

~ -

"inguistic subunits" determined by ‘acceptable  pause locations during

reéding. To determine an index of the importance of &: #dea to the‘phs-

3

sage, he had sybjects rate the centrallty or 1mportance of individual®

\

subunits,to the larger prose passage. This structural importance measure

., , . *

predicted the probability of recall of’the_onits'on a free recall task.

That' is, units with high structural importance scores were better re-

called than those with low scorés. .

Kintsch (1974)-has extensively studied the effects¥sf text charac—
teristics on memory. This research has been primarily~cggggzgfd with
2 v . : !
: -

- , . ' \\

' Y '\\ ‘ ' S
. 2 . h . A ] R
g rv . & ’ .
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the development of a formal représenth:ion for the meaning of texts which
could serve as a basis for psychological experimentation. Kintsch de-*
fines the unit of representation, the proposition, aS an N—tuple of con-

a

cepts consisting of a predicate and its N-1 arguments. He represents an
entire text as an ordered 1ist of prqpositions composing a connected
graph structured solely by means of a repetition rule. According to the

‘theory, the same argument in successiVe propositions gives continuity to

. the text base by linking together the propositions with shared arguments.

.

'Argument repetition, then, is the only determinep'df the underlying re-

-

presentatidn of text structure.

R4

While Kintsch's representation is adequate for representing very

short, simple sets of propositions, it provides no conceptual mechanisms

o

for the representation or integration of the inferential information com-

«

mon-to most narrative d1scourses. In particular, Kintsch s texts con-
tained only descriptive, stative propositions, or a few events temporally

ordered according to his structuring rule of argument repetition. Most

commonplace narrative discourses contain additional structuring in the

plot sequence involvfng problems facing a character, intent and motiva—

tion in actions, and some comparison of event outcomes to the initial

problem.- Such ‘narrative dependencies among pfopositions, which areagri?
. o
tical elements in the structure of more complex stories, cannot be repre-

v
*

sented in Kintsch s model. ¢

In addition to arguing for the formal adequacy of his propositional

- i

representation, Kintsch attempted to show.that his representation pre-

.2

dicts experimental data. He reported'a number of-experiments in.which

~
L4

-

.

4

wd ~and “explained by the model. “In oné experimeént

n

e
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o

(Kintsch §& Keenan, 1973; Kintsch, 1974 Chapter 6), the reading time for

'texts of controlled word lengths increased with the number- of . underlying*

. (e

propositions in the text. 'In addition, the position of a proposition in

the hierarchical repreSentation of the text predicted the probability of

~

. * <« i :?n .
recall of that proposition when subjects reproduced the text from memory-.
The higher propositions in the hierarchy were better recalled than those’

[ 4

propositions occurring lower in the hierarchy. " In another'eiperiment,
Kintsch showed that sentences controlled for number of content words _

were recalled as a unit better if they were composed of a‘single under-.

lying proposition’ than if they were composed of two or three propositions.'

Aiirof these results were takei as evidence forhthe psychological reality

o

of the propdsition as the unit of analysis. .

-t

X

- One difficulty with these experiments is the confounding of struc-
ture and content in contrasting sentences in different conditionms. When
comparisqna were made between reading time or recall of sentences of dif-
rerent propositional'composition, or between recali of propoaitions from
different Locatiqns'in the underlyin%:hierarchy, these cohparisons‘were

invariably between propositions with entirely different content. For

example, Kintsch compared recall of the'séntencesfThe_ppliceman‘issued

Sy - .

the driver a summons and The crowded passengers squirmed uncomfortably

sense equivaIent, because each contains four content words:

’

(Kintsch, 1974,. Chapter n. Kintsch assumed these sentences are in-some

4
&

Kintsch's

.analysis, however, represents the first sentence ac one proposition and

the second gentence as three propositions. The fact thgt the second sen-

. ' ! s ) "
tence was recalled less frequently than the first was taken as evidence—

. A t
— > . . .

“for the correctness of the proposed underlying repreientatipn.

29

.
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(ol

The problem with this analysis is that it is highly questionable

whether -the two sentences are controlled for all important variables ex-

cept the underlying number of propositions. The first. sentence contains
as ittrggnfént~words three nouns and a verb, while the second sentence

e ' . < ‘ . . ‘ N -
contains 4 noun, "a verb, an adjective, and an adverb. These content Y

(3

o words serve different grammatical fuictions-in the two sentences. In

. « addition, adjectives, verbs, and advefbs tend to be less dmagable than

nouns and thus probably harder to recall (Paivio, 1971). Furtherfmore,
diffegences_in the imagery value of the verbév(e.g., between issued and

’sguirmed) can have a sigﬁificant.influence onvéentence recall {Thorndyke,

he ~

1975). Thus, the confounding of thesé intra-sentence V%riables with

- A}
i N

+» number of underlying ‘propositions seems to render Kintsch's ceonclusipons

textremely tenuous. ’ . : -

&

bl

Anothef uncontrolled factor in Kintsch's designs is the situational

k3 - -

context in which the to-be-recalled sentences appear. Since the sen-

~ N -

~ [

. _ tences ‘are embedded in a coherent text, a ¢ritical part of the. compre~

B . . .’ . N -
hension process must invdlve the identification of a situation or con-

text'thég provides information uséa’in‘estahlighigg inter-sentential
. ..'5‘ ‘ ' t . ., \\
connections. The extent 'to which a sentence is cons;sfent'with or cri-

]

~

, A A ’ . ] . .
tical in the established or expected context is a factor influencing the

. memory for that sentence (Bransford & thnson, 1972). Additional evi-
) / » N . ’ ' . : ' " ..
¥ dente for this fact will be presented in Chapter 8. Kintsch provides no

) _ L | o . . ‘
metric for determining inter-sentential relation, except by the aréument
. . 7 ) ‘ - V' - 1 \ . . -
repetition rule. Even there, Kintsch offers no assurances that his. test

—— sentences in-different conditions were controlled for types-of inter—

sentential argument repetition.

Py
)

if?mwmw . ' | | IR

3\
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.forms were required in order‘to produce structural changes, the affected

' " . . / . o )
_ Hence measurement of fthe dependent variable occurs across only those

manipulating both variables orthogonally (see Chapter 7).

'1971, Crothers, 1972; Meyer, 1974) ﬂ Each of these researchers has pro- .
o the.conceptual and relational content-of propositions recalled in‘text-
" learning experiments. Whileﬁthese‘attempts‘to{analyze prose have recog- -
is, the structures into which the prose is’ analyzed do not depend on

,tailored to accommodate the specific information ‘of a passage. For ex—

e

f - . .
- . N - . ‘ - " . 21
-~ . :
-

4 . . S .
In the experiments reported in the following~chapters I have at-

<

tempted to avoid these methodological pitfalls by distinguishing the .
structure and content of a text. When the effects- of varying structure

in the material are being tested, the contentz he material across

# v .
conditions is controlled by using the identical surface forms in all

conditions.u In those cases in which slight alterationsiin the surface

words or phrases did not enter into the scoring criteria for recall.”

»

stimuli with identical propositional content in the different conditions.j

L]

This procedure insured that a pure measure of stru tural effects could

IS

be obtained.» In addition, it allowed the independent assessment of the

effects of structure -and content on memory for stories in a paradigm

k3
©

In daddition to‘Kintach other investigators have, used’"propositions"

¢ N

as their unit of . analysis ‘in prose passages (Dawes, 1966; Frederiksen,

posed an - elaborate scoring scheme for performing a precise analySis of

g M v

] :.m o ’ . " .v .4*‘ . .
nized the existence-of-organizational structure in prose and its influ-~

ence on recall these analyses are.still very content dependent. That

i

any’ nonlinguistic assumptions about the way prose is organized but are =

ample, Dawes and Frederiksen analyzed thelr text only for the(gnderlying

. ) . ¢
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{

class-inclusion relations among the’ concepts of the passage.. Their -

B

analysis scheme. could not represent characteristics of topicalization

or,event structure. So, for example,. the relationships among concepts .

=

as represented in Frederiksen s system wouId be unaffected by randomiz-

ing the»crder of sentences in»the text.'ZWhile such a randomization-

would not affect the semantic relationships among the cemcepts in the
- P 1g ?53 P ' »

text, it would result‘in a virtually incomprehensible and nonsensical
passage. .Thus it-seems clear that important elements of text’ structure

 are ignored by this analysis scheme. - . ) ) -

.

a Similarly, the hierarchical representation structures of Crothers

(l972) Kintsch (1974), and Mever (1974) are unable to represent complex

Ny

structural characteristics of text. The hierarchical néture of the un-."

P v 1

derlying representation comeq about merely as a result of subsuming un- - .

9 e

der a concept-node sequentially—occurring propositioné about that con-

':

‘cept.  The role of an individual propositiqn in the text is defined as

a function of its topical re‘erent and argument repetition, and not with--

réspect to its function in the general structural framework of the pas-

“

,sage.. During comprehension, then, the underlying structure is built by ’

simply connecting,a.new proposition to the hierarchywof previously—

' . N

comprehended old ones.by establishing which concept or argument was re—

s -

peated in the new proposition. Hence there is no mechanism for\mhe pre=

' (/

+.diction or expectation of future structural _lements in the passage on
f\ “ R *
‘the basis of a known, generalized, context—free structural framework.

R Such a representation may be’ adequate for descriptive passages,consist—

3

ing primarily of stative propositions about a topic with few Or no event'

sequences.‘ Howaver, it is inadequate for the identificatiln of implicit
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causal relations, underlying goals, and character motivations that are

important parts ‘of the comprehension process for narrative stories.

. - Ry

.gMuch of fhe -work attempting to identify general nrganizational

-structures in prose has been conducted in linguistics. This work has

«

centered on the examination of the structural compvsition of folktales.

-

v The most influential work in this area was done by Propp (1958), who
- attempted ‘to identify the morphology oflfolktales“by characterizing

v functionalwrelationships amonghghe'characters. These functional units
L4 .- L Tt : S N B
ST ' specify abstract relationships occurring in-numerous folktales as se-

L

- ‘quences of actions but are independent of the particular characters in

_ ' the‘folktale. For" example, some'of the functions occurring in many

folktales inclhde;Villainy-kby an-evil'force),éDeparture «by the hero)t K,y._

oy . . , n _ o .
Struggle (betwegn the hero and the evil force), and Victory (by the‘

-m'“_. hero)ﬂ These functienal relationships.are content-free in that .they may

- occur among.many differentvcharacters'in many different stories,. Ac-"
cording to Propp, these functions.constitute'the structural‘components
of a folktale, and the numher of known functionstis limited; J{’

i | More'recent.research-has continued the”attempt to isolate»struc—
tural}components of a story or narrative that are independent of any
particular passage (Colby, 1972; Lakoff 1972 Rumelhart 1975). This‘
attempt to specify grammars for narratives is analogous to Fillmore s -

;. (1968) case analysis for sentences. Each story contains "a well—defined
set of structural units or roles that are filled by particular charac—

: . ters_or_actions. One of the’ goalsyof the research presented here is to = ;i

demonstrate that adults have this structure for simple narrative stories

stored in memofy;' Other knowledge may pertain'more_generally to the
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. L4 n .
4 . K y ‘ [N

» .structure of event sequences in a narratiVe. Insofar as people'are able,

-to identify a particuIar story as an example of a general learned or-
- t
ganization \kframeWork they use that framework to coniprehend and en-.
Q - » . E
: , - . . >
RN ' <ode the" information in a particular story The research presented here i,

e

<

attempts to demonstrate that such general structures are_used by peop}e
: ke T’ﬂ* .

during comprehensionuand recall of stories as a,technique for improving

[ . P - S

p . memory. The analysis of structure intentionally bypasses a detailed s
. : micro—level analygis.of the conteht:ofvindividual propositions. Rath%r,

the purpose of this research is tovexplore how ‘common features of nar-

rative text organization influenCe rECéil of entire propositions and

« ! ¢ \

- ~.‘ sets of propositions. "It is claimed that this approach does not sacri-
v A ‘
fice analytic power but is merely a consequence of focusing on text
[ R . o . <

[ . .
3 . . . v

" macro:structure and organization rather than on relations among indivi-.

Ay

dual sentential components. )

en
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. ’CHAPTER K

A REPRESENTATION FOR STORIES IN MEMORX ‘ .

-~

Qhenever a, theory of language representation'is’proposed for some.

7

subset-of a language, a number of theoretical issues‘must be ‘addressed. '

. ) . : ~ 5 ¥
One of the main problems .facing the theory is the demonstration of the

adequac’y;i&d“ comp'leteness_of the proposed'forﬁxalism'as a base for nat-"

utal® language. " Whatever the Pproposed representation; it must be able

to encode all the information and knowledge that can be expressed in ',

b

. - Cy o
the surface structure: ' Using the sentences as the unit of analysis,’

linguists, conputer scientists, and psychologists hayenexplorea this

problem extensively. The result of this,resear%h has been the proli—

feration of models for language representation utilizing both formal

Iogic (Raphael 1968, Keenan, 19713 van DiJk 1973b; Suppes, 1973) and

N

v semantic models more or less disregarding formal logic (Quillian,
.1968' Rumelhart ,Lindsay, &.Norman, 1972; Schank, 19]2& Winograd,
19725 Andetson & Bower, 1973; Kintsch, 1974) " Given the ,tremendous

'complexities and subtleties inherent in language, ahd the Vast amount

+

of knowledge required to express the syntactic, semantic, pragmatic,

and inferential. dependencies of a. language, it is clear that no model
r . :
can’ achieve complete expressive,power., Researchers have circqmvented

'this fact by. either severely limiting the knowledge domain spanned by
A ‘ / N
the model (e ge» Quillian, 1968 Winograd, - 1972) or by constraining

the model to specific types of processing tasks (e 8> Raphael 1968;

.

‘ Anderson & Bower, 1973).°

Consistent with this tradition: the model of'story;gramnar and

-~

w.
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'effort

s '\ . .. ) : : _l . 26

'comprehension presented here is not intended to be comprehensive or,

R

complete. Rather, an’ attempt will be made to model the structure°and
contenttof a particular class of narratife discourses,.forrwhich there

are numerous commonly-occurring exemplars in many 1anguages. A simple

Process model for the way. im which people make use of the consistencies

)

. of story structure during comprehension and memory encoding will be

: proposedm The" model of structure and processing will ‘then form a basig

on which predictions can be made f0r subjects behavior on a variety of

story comprehension and memory tasks.f The adequacy of, the model will

- thus be . demonstrated in its ability to account for human performance

characteristics obtained in relatively naturalistic processing environ—

ments. While sidestepping the issue of completeness, then; it. is the

goal of this research to demonstrate the adequacy of the model. in ac—

counting for the’ processes of comprehending and rememberfng stories,

e :

~and to investigate the variables influencing the efficiency of these

t o S , !

.A second _major challenge faéeg byfresearchers i language‘repre—

sentation is\the translation problem. Thishproblem consists in the

specification of the forma1 pfocedurns that ‘parse surface structures

into the encoded representation and/or generate linguistically—correct

'.jsurface forms from the underlying conceptual gtructures. A significant_

amount of work on artificial intelligence has addressed this problem.

The number of issues arising in the construction of such a system for

’«

story comprehension would in themselves easily occupy an entire thesis

v

ﬁhile this would be a useful endeavor, it As not the focus of

this research'and will be circumvented here. Instead, thg starting

v ;:3f3‘

il

» T
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= ‘# : point has been to assume the existence of these underlying representa-

.7 . "tions and processing strategies, and to demonstrate that. people do in
(%4 e
fact use the structures and processes to derive the surface structures
% o v

. -'reconstructively during recall. The evaluation of the correctness of

the model of story representation and comprehension, then, will depend

‘\

“not on a demonstrable computer program for simulation of these pro—

cesses, but rather on the ability of predictions of the -model to ex-
<

-

. plain the obtained experimental 4ata.

3.1. Type of Stories ‘ ) o .o ' A

~—T

. ‘\
“For the purposes of this paper, it will be useful to distinguish

sl

vamong‘three types of prose_passages. These passages vary in the
- - amount and type of structural organization present in or identifiable,

. from the text.. These passage types~are listed and described below.

DESCRIPTION A description is a connected disdourse consisting

of a set of stative propositions or isolated actions that provide a.

¢

description of a topical concept% The sentences of'a description obey

L . K . .7 v

the normal conventions for a connected discourse,*such as topic con~

tinuity and clarity of nominal and pronominal referentes. The infor-

- =~ mation contained in the passage is. essentially a set of facts, prew,

e

" " sented as one might describe the objects in a painting or explain an -
abstract concept. That is, the‘description contains'little or no e

temporal or causal continuity among propositions. For‘example, the’
folluwing excergt is taken from Crothers (1972) h

A nebula is any heavenlv‘body which glows and has ' o
relatively fixed location in space and looks fuzzy .
or nebulous. There are:two kinds or nebulae. One

kind is the nebulae outlide our own galaxy ~ The

- . B ones outside our.galaxy are composed of stars.

G-(l o — f .3'7 . T D
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o . i e . . vt 1l .
Alwten o .
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Lo ’ Thus thegg nebulae are called Galaxy Nebulae..i
B ‘Galaxy Nehulae appedr in clusters of .from 2 to
. 30 galaxies .. . . .

'Researchers have most frequently used pasgages of this'tvpe as

stimuli in prose . learning experiments. It may be noted that the struc-

<

ture of the description derives exclusively from the sucbessive attri-

bution of properties or statements of ‘single events about the focal -

‘. concept. o ‘ . /_\ 3 : ‘ . )

NARRATIVE. A narrative passage is a connected discourse depict-.

" e o

ing a set of temporally-sequenced events that are related within a -
unifying context. The sequence of events may describe or imply local

causal constraints that interrelate events~in the sequence., In addi-
tion to sequentially-occurring events, the narrative may: contain in-
the text Stative predictions or ogher descriptivefinform;tion; The .
Co . ;narrative differs from the descriptiqn, however, in the structure pro-
) - , A
vided by tzmporal and causal links among events in the passage. The

. o

&

followiﬁg text. is an example of a narrative passage used in a'prose

- . EY

comprehension.experiment:by Kintsch (1974). ) . K

A carelessly discarded burning cigarette started - , :
:a fire. .The fire destroyed many. acres of virgin ' _ — “
., - forest. = ) . . ' :
- i . . - ’ . r l«"a,
. : AT
The events described in this narrative are reLated by tefyoral and
i i
causal relationships which determine their order of occurtence.’ While

ny | ‘ /« Py o
o - the propositions in a description may often be presented in‘fny order
L s while maintaining a coherent and well—structured passage,’the temporal

N ca

rs  and causal structure of a narrative~event sequence deter?}ne

"y

,great extent the presentation order of the events.

lowing short narrative taken fromlkumelhart,(1975):

S - -




.

‘ "Margie was hol&ing tightly to the long -string on

her beautiful.balloon. _Suddenly, a gust of windfg"”%
caught it.  The wind carried it into a tree. It~

hit a-branch and burst. Margie cried and cried. -

The sequence of events in this narrative are fixed by the’ temporal

. o \,,./

and causal- relations among them. If the sentences of the narrative

were reordered randomly the. passage would be nonsensical. Thus the
structure provided, by event sequencing introduces an additional level
of structural constraint ‘to narratives which is not provided in decrip-

. .STORY. The.term story is used here to refer to th% class of ‘nar-=

.+ rative passages having a simple plot structure in addition to the cemf

poral and causal narrative structure. The plot structure of the sto-

A - 4 .

, ’ .  ' - _rfes used here cpnsisté df a settiﬁg; algoal or problem—solviﬁg theme
.. . . x . . . : ’

*  which is stated néar the begihning of the passage, an'episode'sequence\

.o which_cohsisfs»of attgﬁpts to achiévevthe goal,‘énd‘a resolution of the

problem. The addition of plot structure to a passage involves the -
e idéhtification of a main character(s), the attribution of intent and
bmotivatioh to the actions of the main character, and the 6ccuprencé_of

a succession of events revolving around the character's attempt to
h , .

5 4

achieve the goal. Théflntroduction'of the elements of. problem-solving

,and ‘actor irtent into the stofy provide anuaddfticnél level of5organi- .

<

zational structure not present in a narrative.

. This simple”plot framework is exémplified in-numéroﬁs familiar,

real-world situations. For example{jthe spruchre_of'anecdote%9'tele—

¥
) a . .

N

visionbdramaé,'cultufai folktales, a%dméhildfenis stopiés all é%hform
, i . _ .

to this general framework fér\plof structure. Several researchers

.o -
3
s -

tions. ' - T . o o
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- e

ous collections of cultural folktales, incluuing Rus51an folktales "

‘ analysis of Bartlett s stOry identified 1inguistic, not structural units-

~ Fables.": This analysis forms the basis for a proposed set of summariza-

S 300

" . y

“have provided‘a detailed speCifitation of the,plot structures for vari-.

i

(Propp, l958 Lakoff 11972), Eskimo folktales (Colby, 1972), ‘and. Aesop s

Fables (Rumelhart l975). However, in contrast to the frequent usage

of . descr1pt10ns as st1muli in prose learning experiments, little atten—

- r

tion has:been .given to the 1nfluence of the structural characteristics : v

. of stories on cpmprehens1on and memory. Bartlett (1932) used a story

S T
as the stimulus in his memory experiment, but he characterized his re- -
. = ) ) ' e \ L i to e | .
call data in a non—specific, general manner, and made nQ attempt to . °
[} . ' .
give a detailed structural analysis of the passage.: Johnson's’(l970)‘

v’

+

LE

of the passage. Schank (l974) prov1ded a structural analysis of .-
Bartlett s story that he claimed pred1cted certain specific feay es of

the recall protocois obtained originally by Bartlett. Rumélhart 11975)'

H

_ has attempted a more general approach to>plot analys1s in specifying a .

Q‘ l: ‘v
grammar of‘stories‘that he_applied in the analysis of several of Aesop's

- .
v

. P ' ’ C L. Lo : B .
tion .rules -that allow condensation of the original text into a'summary
or précis of the original text. The application of these' ffles to

L s . . . . S s -
semantic structures generated by the story. is claimed to produce sum-

maries corresponding to those provided by subjects summarizing the ori-

’

ginal story frqm memory . -

One common characteristic of this research with stories is that
¥ .
the effects of’strUCture on'memory were‘observed only with~the use, of

>

well—structured stories. If the identification and encoding of ploL

structure is an effeﬂtive organizational strategy durlng comprehension,

-

o 3
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‘feréhtially by the reader. The grammar consists of a set of produc-
 of the linguistic content of fhebstory. The successive applicatio

" a hierarchical structure that .has as intermediate nodes abstract con-

» e

31

then it should be possible to disrupt comprehension by altering the

structure of the stories in systematic and controlled ways. Experiments

» .o

T and II consider this hypothesis in detail.

3.2, The Analysis of Structure: Story Grammar

This section ou;lines a grammar of stories that provides a repre-

sentational framework for the passages used in Experiments I - IIIL. -

The grammar is simila;;“fh0ugh not identical, to one suggested by

Rumélbart (1975). The grammar assumes that stories have several unique

- '

parts that are conceptually separable, although in most stories the

. \ .
parts are rarely explicitly partitioned and are usually identified in-

L] ] -

tions providing the rules of the narrative syntax, and is independery

1 . -

. Cs -
these productions ip generating a representation-of a story results in

. ¥

~ . <@
-

cepts referring to structural elements of the pldt and as terminal nodes

-
-

y ) - A s . : .
actual propositions frem the story.. The rules of the grammar are given
s - : N S

in Table 1.

P 4 ~
' L]

Rule-l'pxovides the top-level structure for stories. The éymbol

"+" indicates the combination of elements in sequential order. fhe re-
z [ ) ‘ ' . : . ) . : N -
quisite components of all stories are Setting, Theme, Plot, and Resolu-

" tion. The. Setting information in simple'stories appears at the begin-

ning of the{péssage. It usually consi?ts of one or a few sentences
containing stative propositions establishing the overall context for

the story. 1In addition to introducing the characters, the setting sets \\

[

-

) e .
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‘Table 1 | . '

Grammar Rules for Simple Stories

~ Rule Nugpber - Rule -
X - ' ;
a - STORY ~---> SETTING + THEME + PLOT + RESOLUTION
(2) . SETTING ~——-> CHARACTERS + LOCATION + TIME
(3) . THEME ---> (EVENT)* + GOAL'
(4) ~ PLOT -—-> EPISODE*
¢5) EPISODE ---> SUBGOAL + ATTEMPT* + OUTCOME
| ) . (EVENT**
. (6) ATTFMPT' ~—> ‘{EPISODE
. ' | EVENT*
. . ' EVENT
(8) RESOLUTION -—-> {gratE
. SUBGGAL, .
(9 a *"coAL] ~~=> . DESIRED STATE ,
4 -
CHARACTERS : ‘
(10) LOGATION} -—-> STATE

TIME b

-
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up the global constraints of the ‘story ksee Rule‘2). These include

time context (e.g., 17th century, last week, anytime, timeless), loca-~

tion context (e.g., on an island, "in a far away land,"-somewhere on

. - \
the English-speaking part of Earth), and reality assumptions for the

story. The reality assumptions for»a-étory'are the subset of facts

i

about ‘the umiverse assumed true in‘the storyz For .example, in a - N
scienceffiction story, virtually any fact or law may be violated; in é

'£airy tale, dragons and witches may exist and animals may talk and

\]

think. -In a newspaper story; the laws,of physics and facts in semantic

. -

memory are assumed to be true.
a,

The Theme of the story is'the géneral focus to"which the subse~

ﬁuent plot adheres. It is often’a stated or implied éoal.for the main |

- ' s N R
character to achieve. Several types of goals may serve as themes for
) ’ 4 )
wsimple_stories, including: ' '
(a) Removal of an obstacle preventing the status quo.' For
: example, after the frog was changed, back into a prince,
he and the princess lived happily ever after.

.

(b) Fulfillment of .a desire. For example,. the goal of the
'~ 01d Farmer story (see Appendix Ia) is to get the donkey
( . into the shed. The goal of the Circle Island story
(see Appendix IIf) is tp build a- canal across the is- -
land. , . -
(c) Obtaining information or anSWering a question posed by
. the story (e. g“mlmha killed the eccentric millionaire’)

B

. The story may often»introduce the goal preceded by a sequence of
T A e

¥

events leading»hp to and justifying it. This:condition is givennin
Rule 3 of Table 1. The parentheses around EVENT indicate that the ele-
ment is optional; the asterisk (*) indicates that the element may be

_I’.’;’ . B
repeated. Hence, several events may precede the statement of the goal

. v .
’ . . -
»
. .
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"desired goal.

Y

-sively embedded in the plot structure! e

"the attempt to satisfy tj%x

‘the episede, or the maiu character may submit to failure.

_..is the successful transfer of the donkey into the shed
.\ .

. as a resnlt of their failure to achieve the goal.

during presentation of the theme. ’

The Plot of the story’is an indefinite numher of episodes, each of

A

which is aocluster of actions comprising attempts to achieve the goal.

IS

The Episode has three components (see Rule 5):

.

The Subgoal is a particular method of achieving the

N ,,..l/,

Subgbals are usually not stated explicitly, but they - are§
*

The

a Subgoal ‘Attémpts,

and an Qutcome.

1nferable by the reader from the actions of the main character,
multiple attempts to achieve the subgoal are actions which are e1ther

dlrcct attempts at’ satisfying the subgoal conditlons, or involve the

, “n ¥ L
\1.

creation of aegitional SUbgoals (see Rule 6). In the later case an '
attempt may consist of gh entire episode. Thus episodes may be recur-

%

.The Outcome of an episode is an event or state that resulfs from
k :

supgoal. It is either a success or failure
‘ c .

condition. If it‘is a failure, an additional attempt may occur within
D . o .

If the out—

1y -~

come is a success, the episode is terminated and result of the episode

is utilized at the next higher level in the grammar. *'9

k:.

The Resolution is thé statement of the final result of the stdry

with resﬁéct to the theme. For the 014 Farmdl story, the Resoﬂ‘tion_
En-the Circle
Island story, the Résolution is,the imminent revolution of the farmers

. )

While the Resolution
does not always require a sdécessfnl‘attainment of the goal, it”does.
require a response of the main character to the final state of affairs

which is consistent with the character's satisfaction with the outcome. "~
' F,' e ﬂ‘. . R ) o 4.' ‘t

- . . - .

£ o
EEe
3

i




.

N

: LR . .
.because of the dissatisfaction of the farmers with/ the failure of ‘the

e R S 35 .

3

R . _ . . , .
‘Hence the condition of imminent Civil War is an acceptable Resolution

- . N

canal-project.- Figure l\illustrates the structure of the Circle Island .

story given in Appengix-IIf. .The numbers in Figure 1 at. the terminal g

‘/»

nodes of the tree refer to the corresponding propositions numbered in -

Appendix I1f. A proposition is defined here to be a clause or sen-

tence containing ,an action, or stativepverb. Relationships between

“modifiers and their modified_terms are not considered4as‘separate prop-

.

ositions unless they appear'as relative clauses. A more detailed prop-
ositional analysis of semantic relations,zsuch -as those utilized by ?
Kintsch (1974), Meyer (1974), Crothers (l972), and others, was not used
here because a more macro—level of analysis was’ sufficient to uniquely’
specify the structural detail of the stories being stud1ed here. . Fig-

o

ures 2 and 3 1llustrate the structure of the Old Farmer story given in

" "Appendix I4. Some of the propositions in Figures 1 - 3 are connected by

- .

. a horizontal line. This notation designates a single idea or.event ex-

S

pressed»in,tﬁo\mutually dependent propositions. For example, the goal

e

+in Figure 1, represented as prOpositions l% and 14 linked together, ap-

_sition expresses,an idea or event that is different from its parent but

-

implication of the ihfprmation in it. For example, proposition 9 of

pear in the passage .as’ The island farmers whnted to build a canal across

the island. Other numbered propositions arel linked vertically in the

network. In,these‘cases the proposition subsumed undér a.higher propo- ?
4. .

. . ot . : . ~ ' A
whith is a topical elaboratien, a further specification, or a causal Y -,//< o

> - . ) . A

+

Figure l The governing body is a senate, Subsumes proposition 10,

whose;iob is to carry out .the will of the majority, because the latter
A

43
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4 [ePIsopeL )

5 [suseoaL] . [TTEWPT ] ~Tourcome ]
6 caT séRATCHES'
DOG '

| EPISODE 131 H432

|OUTCOME

[suscoar] fattewpt] - Favtewet

. \ - -
© 1o scraten [12 1161 ! EPISODE
Do M

g {13][[17][suBcoar] [[atTemeT

0 Cevemx [Erisone] [28 W] [30]

SUCCESS

aTTenT] [outcome]

TO CAT
11 |suBeoAL|  fartewer | [arrewei] . [outcome | ¥

/

[episone ] episoE] [27

S E. AN B

| arvewer | {ourcome | [susoa] [artener) Joutcore
19

14 ask cow |18 1211 rair  cive way |2411261 success
7 FoR MLk L J. TO COW :

w, 12  GET MILK
~ FROM COW

.13 | SUBGOAL

15 201122 o 257

16 (23]

‘ Figure 3. .Plot s;ructufeifo; fﬁé 01d Farmer story (continued).,\
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proposition specifies'pfoperties of. the concept introduced in the‘for-
ar . ' . - .
g

.

mer proposition:

This‘topical dependency relationship between-propositions is simi-

lar to that forming the basis of the hierarchical representations of

‘(‘

Kintsch (1974) and Meyer (1974) In their work the hierarchy of propo-
sitions was obtained solely by means of this topic elaboration or argu-
ment repetition scheme. Repetitions of concepts across propositions

resulted in the'creation of subordinate structures illustrating the de--

pendence of propositions on their topical superordinates. In contrast

v

to ﬂga;representatlonal Scheme, the hiErarchies generated here by the

application of the grammar to stor1es specify levels of abstracﬁion 1n
5 -

‘the underlying narrative structure. The intermediate nodes in the

v e o

hierarchy encode the functiona] relationships among concepts in the

‘ .
R

story and how,the relationships map into the plot sequence. -

3 3. The Representafion of Knowledge: Frames

In this section the issue of how encoded stories are represented
- D l el

in memory is considereg briefly. It is not-the-purpose of this paper

e,
<

£ “

to propose,and defend the~details of a particular memory representation

13

~ for story grammar and discourse knowledge. However, the adoption of

an organizing framework will be useful in: providing a terminology for

Ea X »

’Lthe subseguentjdiscussion of structure and process.' In addition, the

.

framework will prove useful in: explicating the'principles of cognitive. -

)
a .‘ P 3

. organization and'story,processing which will emerge fromﬂthe experi-
’ ' . )

mental data, - R . |
. A basic observation about people's comprehension of and memoryffor

\




stories that will be repeatedly noted is that much of the knowledge they

use consists of stereotypical abstractions of concepts and situations; The

features aésodiated‘wiﬂ1 a prototypical concept can be altered to fit the
- characteristics of a particﬁlar occurrence of thit concept, or they may be
used to provide inferred or "default" information about the concept when

. B . - . N

specific‘informatioq'is;missing. ThiS'observatioﬂ:forms the.basis’offa

thgori for.iepresenting knowledge proposed by Minsky (1975)3 fhe unit. .
" of representatiqn, aijzggg, is a structure which‘répresents knowledge .

about a 1imited domain. A frame_for a conqep; ;ncodes a descripgion

of ghe;concept, stérting with an invariant structure cbmmon to all
cases ihkthF domain, and,adding'specific charactefist{cs acéggding.to

the unique properties of the particular concept in question. The in-

™ : 2

formation prbvided about a concept by its.frame includes a wealth of

declarative and procedural knowledge about the concept, including the

.

important strucfural aﬂd semantic p;operties of the concéﬁt, its super-
. : ’ (N - . ’ .

grdinaye éohcépt’inia generalization hieférchy, important relgtions

betweeﬁ_the fraﬁe and .other frames;kérocedufes for reéoéniz#ng the

. - applicability of Ehe frame to particular obéervé;ions,band'ppodedﬁres?

for how to use the fra@é wﬁen it is fecégnized_6r_"instant1ated,“ Thé

theoretical and technieal considerations for the incorporation of these -

' i4

‘mechanisms into a frame representation have been discussed by Minsky

' . - : . : Co o .
(1975) and elaborated by Wincgrad (1974, 1975) and Kuipers (1975):

. - . " ) . ‘ ‘ I )

~ Rather than attempting a comprehensive application of frame theory to

* .

story repmesénfation; the following discussion outlinds some properties

of framés that, will‘be'uséful in explidating the proposed mddellof

story_ppmppeﬁension. Wﬁile*the resulting oversimplification.of frame

(S
-

. . . . L
B K - . . .
. . .
, . .
2 '
.
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A 13

‘theory necéssarily overlooks numerous important issues, the discussion

¢

) sufficiently‘specifies a representation scheme SO'as,to provide testable

hypotheses about memory organization. o . ”

'The Generalization Hierarchy. Frames are arranged in memory in a

El

,géneralizatidn hierarchy much %ike the semantic memory hierarchy pro-

poséd by Quillian (1968). Figure 4 illustrates a part of such a Hier-

archy for prose pasSages. The hierarchy contains frames for both gen:‘

eral concepts (e.g., stdf&, prose-passage) and'specific 6ﬁjects (e.g.,

. -t

The Circle.Island and -0ld Farmer stories). Frameks are connected by

ISA links to their more general or superordinate frames. The primary
usefulness of the hierarchy is through the.inheritance of properties
by frames. Aey-propér;y true of a frame is implicitly true of any frame

linked below it in the hierarchy, unless explicitly contradicted at a
- 1N . - . . .

" lower level. For example, all properties'oflprose-passages are ;lso

true of Circle Island. i

The Representation of Important Parts. Each frame represents a

description of the concept to which it -refers. At the upper levels of’

the generaiizatioq hierarchy, a frame description is representative of
) - ' ‘ i
a class of objects and the common characteristics of that class. At

the bottom of the Pierarchy a deécription applies to a unique object

.and the propérties-oﬁserved in the specific.dccurrencé of that object.

a

The, elemendg of thege descriptions are those properties that are

important and central to the identity of the described concept. Each

" of thése impoftaﬁt elements,'called slots (Minsky, 1975) or IMPS

(Winograd, 1975), encodes information which bears a.sﬁecial relation. to

'the frame in which it appears. These iMES‘are themselves frames with
. N . \ . . . - .

J -

g.0°0
2
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)

CIRCLE ISLAND .. oOLD’ FARMER

.,,..“/.
~ Figure 4. Afgeneralization'hiefarchy for prose passages.

B ° .
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their own internal=structure and important properties. For example, v

v !

Figure 5 illustrates some partial frames for the representation of "the

Circle Island story,' The two frames at the top% labeled STORY and
"‘*SETTING represcnt the class - of stories and settings in the world.
Using the type—token distinctign’of semantic memory models (e! g ‘

Qu1llian, 1968), hese/f?ZE;; are yp frames for the general class of

-
)

- “concepts to-which they refer. The important parts\(hereafter referred
]
to as IMPs) of the story frame are Title, Background Topic,: Body and

-

Ending. The fillers for each of these IMPs are descriptions of the.in?.,
formation that may be used to specify that property *of the frame.{ The
fillers for the STORY IMPs are fr ames denoted by their frame names,

For example, the filler for the Background IMP is SETTING ‘which is
actually a frame of its own (pointed to by its description in the STORY
frame). It may be noted from glancing at the STORY and SETTING frames

in Figure 5 that' the IMPs of a frame serve to encode the structural .

,character of the frame. This means that the grammar for stories can be *

expressed as a set of'frames,gwith the constituents of a story element

represéwted as IMPs ‘in. the frame ‘for that element. Thus Rhe SETTING

wef

frame has as its IMPs Time, Location, Characters, and a Sequence Posi—

tion in the story, which are filled by descriptions providing the seman-

. 7

tic constraints con those elements in any story. L B

=

Further Specification and Instantiation. A frame becomes further
- 4

specified by moving down the generalization hierarchy from that frame.

When this occurs, the IMPs for ‘the frame also become further specified.

Further specification of TMPs occurs -as a result of the fact that each IMp

- A -
is itself a frame with 4 place. in the generalization hierarchy. Hence

53 AR

'Ly
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E -~ STORY * - ﬁJ . SETTING E
 ~ |I'1sa:_ PROSE-PASSAGE | | | 1SA: .  STORY-PART
. || TITLE: . TOPIC-PHRASE | TiME: ®  TIME-PERIOD . L
|} BackerounD:- SETTING. LocaTion: = PLACE =~ - v |
Topic: THEME . CHARACTERS : - ANIMATE-ACTORS ' |""
- Bopy: - PLOT SEQUENCE-POSITION: (BEFORE-|
ENDING "RESOLUTION T 0 THERD

CIRCLE ISLAND- STORY

ISA
TITL

ToPic:

STORY 3
- CIRCLE ISLAND -

_BACKGROUND CIRELE-TSLAND- SETTING‘“ﬁ'

. CIRCLE- ISLAND ‘THEME .

’ .
N

lﬁlCIRCLE ISLAND- SETTING .

ISA SETTING

»TIME

LocATION: CIRCLE ISLAND
- | CHARACTERS: -

Bopy: = ‘CIRCLE-ISLAND-PLOT

SEQUENCE -POSITION:
CIRCLE ISLAND-THEME)

EnpINg: CIRCLE-ISLAND-RESOLUTION

o

(BEFORE'

CIRCLE-ISLAND
ISA: ISLAND N
‘LOCATION - {AND 12) S
| OtcupaTrons: 3. .
[ Lanp-FEATURES: (AND 4 (CAUSE 5 6)) »
. GOVERNMENT:  (AND (FSP 7 8) -(FSP 9 10)) -

v [

.."2 (LOCFTION CIRCLE ISLAND

(LOCATION " CIRCLE- ISLAND ATLANTIC- OCEAN)

(NUATH-OF  CIRCLE-ISLAND
"~ RONALD-ISLANDY) .

& ) 3
'.«z!

Figﬁre 5.

(OCCUPATIONS CIRCLE ISLAND

»

(AND  FARMING RANCHING)

Some_frames for representing the Circle Island story.

’
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it too can be specified to a greater or lesser extent. The STORY frame N

‘represents a further specification of prose-passages, and thus contains .

special constraints on the‘fillers for-the Background, Topic, Body, and
Ending IMPs. ' .

Wheﬁ a particular concept in the world is being examined, the frame

-

for that general concept produces a description of the concept by sub- . .

I

sgtituting real properties of the concept for prototypical ones provided " Ny

-

by the frame. This instantiation of a frame is similar to the creation
of a token”nvdemfromwa type ndde . in a semantic network. When a parti- ' . |
cular story is encoded, forkexamﬁie,-a frame for that particular story

is created in which the defaylt or prototypical structure‘inherited from -,

02

the' STORY frame is modified to fit the particular characteristics of

»

= that story. In this way the general frames encoding the story grammar
f ) o .
are used to produce the representation of a particular story conforming

e

to that grammat. éome of the frames from the Circle Island story are.
l_//;given"in Figdré”;. The frame Iabgled CIRCLE-ISLAND-STORY encodes the
top-level strﬁcture of the story and represents an instantiatior of
. | . the STORY frame. The IMP fi}lers are the p;mes of;frames co;taining
the information specifig to the Circle Igland.story. The Béckground~
.filler,aCIRCLE—ISLAND—SET&ING, is pointed fd és one such frame.. This
. fraﬁe is an instgngiation'of the SETTING ffame, andrfurther speéif%és o
the IMTg of the éETTfNG ffqme; Location, for egample, is. further spec-
. ified from a place in SETTING éo-Circle Island in CIRCLEvISLANDJ§ETfING.
The Circle Island framé encodes the iﬁformation“from the first 10 prdb—
| ositions of the story, opganizéd’by topic. The acﬁqal semantic con~

tent of these prépositions is represen;ed~here in an infix notation o

R4

ot

=
(94 ]
o1
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»

‘simpiy for .conveniencé. The numbers of the propositions correspond to
those given in Figure 1 an? Appendix IIf. The level of structure prél
vided in the CIRCLE ISLAND frame closely resembles thét épecified in

» the ﬁierachical propositional @odels of Kintéch (1974) énd Meyér (1974).
Propositions are organized with respect to topi;s (e.g., occupations,
land-features, government), semantic relations (AND aﬁd CAUSE), and
topical subsumption dependencies [e.g., propogiti$p~7 is furfher spec—

.

ified as (FSP) proposition 8].

Prediction and Infédrencing. The generaliza .on hierarchy and in-
stantiation procedure provide a mech;nisﬁ for prediction in the identi-
fication of properties of an observed c0ncept.' The predicted desérip—
tion of a pféfotype frame can be ﬁséd to gulde the collection of obser-
“vations for IMP instantiation. When features of an observed concept -
cannot be determined because o}‘ﬁissing informationy defaulF values for
. these features are supplied by the prototype frame through the inheri-
tance of properties. In the instantiation.ofFSETTING frame,'thé IMP |
filler for Location is spedifigd'as a place. Thus the Circle Island
frame was created as an instantiation’of the Location IMP in the ‘CIRCLEX
ISLAND-SETTING frame. Since no potential animate-actors occurred in
the firét 10 propositions, the Characters .IMP is léft unfilled excépt
for the possibie inheritaﬁ;e of the default Yélue "animaPe—aCtors" from
"thé SéTTING'frame. |
These propoged frame strpctﬁres“and p{ocessing.mechanisﬁs-will be
useful in exﬁlicating the probess-model for story comp?éhension given
-in Chapter 4. ﬁefote prebenting tﬁis médel in de;ail, however, "it wili

3

be useful to establish the basic experimental result of the effect of

'

>

-
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story structure on comprehension and memory. This demonstration is

provided in Experiment I.

3
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CHAPTER 4 ‘ , .
. EXPERIMENT I
: o
"It was noted in Chapter 2 that earlier research has suggested®
that memory for stories depends on the development of an organizational

framework within which to interrelate the events of the story. These

organizing frameworks have been variously referred to as schema

(Bartlett,'1932; Rumelhart, 1975), surrogate structures (fompi &

Lachman, 1967), theme (Dooling & Lachmgn, 1971; Dooling &fhullet,41973);

1

macro- structures -(van Di]k l973a, Bower, l974f, scripts (Schank & '

Abelson, 1975), and frames (Minsky, 1975; Winograd, 1974; Winograd,

l975).* While these»terms,have been.used operationally;in»various ways,
they all refer‘generally to the-activation and use of structural know-
1edge.about both'the world (e.g., causality, temporal sequencing, laws
‘of physics) and about .prose passages (e.g.; the graumar~of plot con- .

structions) .’

Tf structural information is used to construct plot- frameworks

. into whith particular events of a story are mapped, then the extent to,

.

hhich this‘information can be used should directly influence subjects'

ability to comprehend and remember~the story. Although. there has.been'

' substantial general discussion of the use of structural frames An story’

comprehension and HMemory, the effects of systematically varying the

amount of structure in a story have not been studied.

a
i

The purpose of Experiment I was "to assess the effect of varying

the degree of plot structure in a story on a person 's. memory for that

story. The term plot,structure is used’ here in the sense in‘which it
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was defined in Chapter 3. It refers to those elements of‘a'story which -

render the story s sequence of actions coherent and purposeful the -

v

establishment ‘of .a theme, goal or purpose of the story, the stated or

-

implied intent and mo?évation of actions performed by the characters, :

- and some final® reference to or resolution of the initial problem of the

story In Experiment I subjects were exposed to a passage Which varied

in the amount of structural information which was given or. inferable

-

‘from the passage.rlThe number of sentences and the content of the sen--

>

tences was identical for all passages. In addition, .the temporal se-

.quencing,,intersentential nominal and pronominal reference, and local

© causality was not violated for the passages. "It was postulated that

the ability of a person to remember the events of the story would de-

pend on”his ability to map those events into a familiar pattern or plot

frame which incorporated information about the goal of the story, the

reasons for thefacyions of the main characters, and causal information

~relating the various events in the story.

. . ) B *l
Materials o ’ N

. Four versions of a single story were used in the experiment. The

L=

texts of these passages are given in Appendix Ia - Id. ’The story is

an adaptation of -an old English fairy tale taken frum Rumelhart (1973),-

entitled "The 01d Farmer and his Stubborn Animals. The story concerns

a farmer who has as a goal putting his donkey into the shed. 1In order

:

to accomplish this he creates a subgoal, the achievement of which ‘de~ -
q: - . . 74 [ - L

pends on the attainment of‘agother'subgoal! and so on recursively to a

- B :, s

% N : ] .

-

4

ol
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depth'of'four. The nesting of a series of goals -and subgoals provides ’

a well defined superstructure into which the particular events of the

_story may be mapped.

The four versions of the story given in Appendix I are identical’,i’

in content (the number and content of the.individual propositions), but

differ'ig the'amount of plot structure presentvin the passage;a In the
. .. Fl LI . * .

STORY,condition (see ‘Appendix Ia), the original story is intact: the

theme is presented at the outset, and the plot consists of the subse-

i

quent creation and” nesting of goals by the: farmer in an attempt to.

satisfy the overall goal. The structure of this story is illustrated
in detail in Figures 2 and 3. In the NARRATIVE:AFTER THEME condition
the theme of the story'was.removed from its normal position near'the |
begifining of the passage and inserted as the last.proposition-of the
.story (seevAppegdix Ib), The order of the subsequent;events f the
story were~rearranged so that the implicit goal-subgoal hierarchy could

not be inferred by subjects in that condition. Thus the temporal se-
quencing and local'causal‘constraints'remained intact, but the theme—
directed plot structurehwas'remoyed. It was suppoked that a subjeCt
'readingvthe passage would perceive ‘it as a sequenc of unrelated events
initiated by the main character, the farmer.: At the end of the)passageh

3 -
when the original intent of the farmer is stated, the subject could cog=

nitively reorganize the events of the narrative into the goal—hierarchy
-suggested by the stated theme. The inability to use this organization
at the time of the presentation of the original events, however, should

lead to a decrement in the memory for those eveuts relat&ve to the

» B

STORY condition, in which the organiaing,structure was available from

, .

«

. . . . .
. v L .
. A . :
. , LN . . . :
]
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:

the outset. Thﬁs, althoughvpreSentatioq of the theme at the end of

the story might allow cognitive reorganization, some of thefﬁ}ior.l

a .

events will have been forgottenndue to the‘inabilify of the subject to

attribute to them a suitable organizatioﬁal frame.. ' -

‘The third version of the passage, the NARRATIVE-NO THEME condi-

a .

tion, was identical to the NARRATIVE-AFTER THEME passage except that

the statement of the’top-level goal was entirely deleted from the pas-

' ,gage (sée.Appendik'Ic). ‘The text of the passage differed from the

B ¥

"
et

AFTER- THEME bassage qﬁly'in the final‘proppsition.

“

The fourth.passage, the RANDOM condition (see Appendix Id), was

constructed by raﬁdbmly permuting the sentences of the STORY passage.

"Hence the semantic and syntactic structure of individual sentences was

preserved, but any inter-sentence causal and temporal associations

were-desfroyed.»‘As'a.result, recall of this passage was expected,to.
bé eqhivalént to recall of a 115% of unrelated senfeﬁces. Thiévcondi—

- [

-

" tion was useéd to establish a baselihe meésuré of fhe 'level of reaali '

for the'information in the story in the absen

strategies.

Subjeéts , | . - L (

v, The subjects were 32 undergraduates at Stanford University. They

participated in the one-hour’exper}ment either';p satisfy a course re-

&

quireﬁéﬁt or for pay; Paid subjects reégived $%£00.each.

Design ' - )

“ .

A-between-subject désigniwas_uged.h The ‘single independent'varir

‘ able-yas~p3§sage type.and.WBs reptéSéﬁted by théwfollowing four

~ . . -
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conditions: STORY, NARRATIVE-AFTER THEME, NARRATIVE-NO THEME, and

RANDOM. Each subject was randomly assigned to one of the four condi—

s

tions. s,

Procedure: . o

’

Each subject was tested individually. * An incidental learning pro-
// . ; - .
cedure was used . A subject was given a printed copy of the,passage

.

and was told to read the passage through once slowly and carefully,
.thinking about “the action that took place in the passage. _The subject
was'provided unlimited time to read the passage, but never didpthe
‘reading;time exceed 90 seconds for any’condition. '

After reading the passage, the subject was told to rate on a1

..

(low) tq lO'(high) scale the comprehensibility (i.e., clarity and con-
tinuity) of the passage Jsing the following guidelines how well .the

passage fit together %s a coherent whole, ard how well the combination-
L4

of the séntences provided a sen31ble story.
s * ’ e . . .
Following the rating task, an unrelated interpolated task inyolv—

.

' ing memory and comprehension of unrelated sentences was- given to the

. subject. This task:was the.same for all subjects and had a duration

@

~ of 40-45 mimites. At the conclusion of this task, the subjeCt was P

asked to give a written recall of the.original passSage which he had
! v 1€, of ‘ e

read at the beginning'of'the‘session. -He was_instructed to write the.

story as close to verbatim as poSSible, exactly‘as'it appeared in word-

E

‘ ing and sentence order. However, he was, told not to omit- anything

-~
.

"which he remembered simply because he could not reimember its exact
P - A
-wording or serial ?psition in the passage. ‘Recall was written on a

. 1 ® . ¢ . . > ‘
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blank sheet of paper. Unlimited recall time was provided.

. R . ' N

Results
For scoring the recall protocols,: the passages were segmented into
pfoposiqions. A proposition was defined as a clause. or Sentencé which

'confainédian action or stative verb. Simple relationships between .
. o _ . o
'modifiers'and their modified term were not counted as propositions un-

less they appeared as relative clauses. For example, ''There was once
. . Yo . o
an old farmer" was a single proposition; Y. . . 'who owned a very stub-

€ - ¢

born donkey" was likewise a single proposition.  Under this segmenta--

tion scheme, each passage contained 35 propositions.
The protocols were scored for gist recall of the propositions,

v

based on a proper reconstructioﬁ of the action or relationmship givén

in the propositions.  Synonymous paraphrasbs.were'permitfed, as.were

-

deletions of adjective and adverb modifiers. For ekample, a recall of |

N _"A farmer once owned a donkey" would be scored as recall of two propo-
. . < TN . o ‘
sitions, Sdoring was performed independently by two scorers using the

same‘scoring‘éonsfréints€ The correlatioh betwéén the judgmentg of
éﬁe.th‘score%é was r' = .93, and many’ of the d*?agreémedts ;e;e errors
in scoring, not disagreemenﬁs in jddgﬁenf.
The fesults.are:shoﬁn ig Figure 6. Results for subjec;s'-ré;ings
te N - . wereacqnsi;;enﬁ'with the.pré;expérimghtai\intQitions'about_the.degree
of stfucture_providé& by ;hg four paséages{, The mean rating for the
‘ 'STORY' passage :n;as 9.5. The' ?ating"for,_ th:: NARRATIVE‘—AFTER THEME pas-

(5.0). The compfehensibi;ity judgment for the RANDOM.passégé was',
? N . ’ B ) ‘. )

éage‘(6.l) was slightly higher than for the NARRATIVE-NO THEME paesage,f’
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Figure 6. Mean recali probabilities anfi compreheqsfbility ratinigél .

"~ for the passages of Experiment I. - - 4 v_
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wlowest at 3.0 . These differences are reliable; F(3,28) = l4 31 p_<

.

.01, Newman—Keuls tests declared all pairs of means to be reliably

d1fferent @< 05y, NG R

The recall results were consonant with the comprehensibility rat-

S . ) ¢ . -
. . e ' -

ings. ' Mean recall decreased monotoniCally with decreasing ‘amount of

L

structure. Recall was best for the STORY passage (80%), followed by

 AFTER THEME (68%), NO THEME (56%), and RANDOM (38%). These differences. -

".

' were significant, F(3,28) = 8.22, p < .01, 1In addition, the differences r; e
— ‘\‘w.. q -

between all pairs of recall means were significant (p_< 05) It may

-

-

be noted that there is a high degree of consistency between the mean

comprehensibility ratings and*recall levels. The correlation between

a subJect s comprehensibility rating and ‘his. proportion of propositions

recalled from the passage was computed across all subjecgs. The ob-
\V

~

.tained correlation»between these two sets of scores: was significant,

"/. : ‘a

- © = .87, t(30) = 9.73, p < .001., ... !

Discussion , R - -

“
»

From these recall results, it ‘seems clear that memdry for a prose

-~

'passagk depends critically upon the amount of idcntifiable organiza— ‘

; L v
e ‘ tionalvstructure in the material.' For the STORY passage, the plot-
- - .structure (apart from the actual content of the passage) is presumed

to'be an examplé’of a plot'familiar to all adults with a history of
. fairy tale: reading It is‘clear that most people’have heard, if not
"Old Farmer" storyJ one identical in its nesting of goals and sub-

gogls presented to. the main character. When the STORY passage is pre- j

~

sented to a subject ‘he activates his general frame for 'stories,"

’ . ' 1

L | ; ) ‘ ' (35 - S | K ' '., o |
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fly or can be activated very, rapidly if required

'is about and where it is leading.

,well—formed stories.
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credtes a new instance or token of this frame Q@ﬁ the particular story

“

being presented, “and attempts to map incoming propositions from the

story into the IMPs of this newly" created frame.' The IMPs represent

" the various structural elements of the story which are-dictated.by the

general story frame,

-

‘top=level frame for STORY expects to observe in the story elements of

Setting, Theme, Plot, and Resolution._ Each of these IMP fillers is

itself a frame, which is broken down into its structural units, thus

.producing the~structural hierarchy for the story. Thevprocess:of read-

s.'ﬂ

.. } \ - L
-ing and understanding the story in real-time, then, consists of the

attempt to match frames being.created forAincoming propositions to the

general structura1 frames for the various story parts. These processes

. & S .

and story part frames are held in short-term memory or some active pro-

cessing buffer Such that e1ther these match attempts are done on the

This is done because

-

tentat1ve matches are-requ1red in order to .understand" what~the'story

~

: ‘ L P
When an incoming story matches up’

readily with a standard, well-learned frame-hierarchy for story struc-
ture, the details of ‘the particular story can be easily plugged into
the general structural framework and'comprehension.of and memory.for‘

the story vill be enhanced. The fesultcof this prOcess is‘the encoding

-y

"of the 01d Farmer story according to the structural grammar rules for

This resulting structure in memory is represented

" in Figures 2 and 3.

©

When asked for'recall then, the subject retrieves the most’ gen—

eral frame which has been instantiated for the 01d Farmer story. This

4

For example, in Figure“S it may be noted that the
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is a frame which correspodds to the one labeled'CIRCLE—ISLAND—STORY in
\\
Figure“ﬁ\ This frame is the instantiation of the general STORY frame ' o

K«

for the Oid\garmer EE%«y with pointers to the, frames which'encode the '
c, ﬁ . : W
-information inneach'of-::zagﬁpry S'structural components. The subject ’ ’
- then begins to unpack the frame's structural elements, searching through

_ a series of frames representing successivelx\further specified informa—~
» . , . ,//v“’,":' o ’ S
- tiom, and eventually retrieving the particular propositions from the

“

’original text of the passage. If a- particular proposition is not above
the threshold for recall, the structure in which it is embedded prov1des

\ . enough predictive power via its'specification cofistraints that a good = *.
) . . ] /,} } W . ‘o . ) .
‘guess may be attempted. .Hence;the-structuﬂal.framework serves as a

N v v T B IR o f
+ network of retrieval cues for the particsbar propositions from.the _
_\story. Insofar as the set of general frames for a story being utilized

- 1s well-learned, this mechanism provides a'powerful organizing device ' oo -

ar

and memory aidq-v_* : | o BRI
. In the case in which a NARRATIVE passage is presented the only o

. » 7 -

structure which may be effectively utilized 1s one in which juxtaposed A

- events are temporally and sequentially chained together in a linear

) . order. For example, the narrative might include the follow1ng (con— ‘
) , ,
/{/\- . densed): . N . ‘ s ' o : ’

The farmer went to ‘his dog and dsked the dog to

~bark. But the dog refused. Then the farmer asked o,

his cow for some milk. But the cow replied that B ™

he would rather have somer hay., So the farmer went - a ’
~ to his cat . . .. o

» . ’ ’ \

The events are sequentially ordered in a coherent and continuous fash-
ion, but there is no identifiable gdal superstructure, nor motivation oy,

or intent attributable to the farmer. Thus the propositions may,be

2 A R > ) ’ - -

\' ' . o . .
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.connected only by local causal'links—(e‘g., .. . ‘the barking so . .
e X
frightened the donkey that it jumped immediately into its shed") or!

~

s

temporal links (e.g., "But the, dog refused Then the’ farmer asked his -
cow for some milk . . .."). This. onganizational strategy is weaker

il

s because the ihability to identify goals and attribute intent to the

actions of the farmer prohibitq ‘the use of a predictive goai_directed
‘ "frame structure like the one illustrated in Figures 2 ‘and 3. Thelre; | - A
s sulting organizationsl strategy of simple temporal chaining is weaker '

than a hi:rarchical plqt structure because it does not provfde the : . .

- . v

‘structural contraints for predictively inferring information on the -

- N l \

basis of a general organizational scheme.; Thus it Wwould be - expected o .

v

that. lowex recall for “the narrative conditions would be obtained. This' o

“is precisely the result of Experlment I, in which the'mean recall for

.

' the NARRATIVE-NO THEME passage is 24% Lower than for the STORY passage.

) _ ‘ For subjects in the NARRATIVE—AFTER-THEME condition, the same

D)

lem

‘structuring difficulties encountered in rhe NO THEME condition are pre-.

. f : : . oo

. N : _sent, except ‘that the last proposition of the story presents the theme

or goal.g InSofar as the subjects in this condition still Kave avail-

-

_able to them the preceding prbpositions in the passage they may go - SR

back and régrganize the events of the story into ‘the newly—revealed

>

4 .
goal~structure. This would not only render the story fore comprehen-'
" . . .
° - sible, but provide a more. stable and. redundant structure from which 0 h

subsequently recall the passage. If subjects do in fact attempt this;

v reorganization then sﬁveral experimentally observable results would

- i .
- . I3

be predicted. First, rated comprehensibility of the pasaage should be ' R

e . PN

higher than the NO THEME, condition despite the fact that the two

* -
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passages are ldentical except for the final proposition. This in fact
{s the case: mean. rated comprehensibility of the'AFTER'THEME passage’
was significantly higher than for the NO THEME passage. ‘ Furthermore, ' o

1t would be expected that reorganization would lead to ‘improved recall .

-~ . &

'over the NO THEME paséagé. This pFediéEion,‘too, waé verified: mean
recall for the AFTER THEME passage was siénificantl& highér, by 12%, .
than for the NO THEME paésage. ‘Tﬁis result coqtradicts the findings
. of Dooling and Mullet (1973), who found that the preséntation‘of the
’; ' "theme" of the story at the conclusion of the'paséage did not improve
free recall of individual words from the passage ovei a grOup who re-
ceived no theme at all. However, the preseqtkstudy differs from Dooling
and Mullet in that the passage in the AFTER THEME condition still main-
'taiqu clear temporal ;equencing and referential téagsﬁarency. The 6
passages of Dooling and Mullet wéré nearly incomprehenéible in the ab-
sence of a themé: Thus it may ﬁell be imggined that 1f this theme were

not present during presentation of the passaée virtually no structural
. @ ' . M . - < N

integration cauld be performed, hence most of the propositiona{\i:i:f— e
mation would be lost by the time the theme was finally presented. )

If reorganization into a plot structure did occur in the present ;$

, atudy, it might be expected that this reofgahizatiqn would be reflected.

in the recall protocol. 1In particular, the theme of the story, the'
farmer's desire to get the donkey intd the shed, might .be recalled at

the beginning of the story where it would normally appear in a standard
. {}\ o -

gtory frame. This result might be expected despite the fact that in

the original AFTER THEME passage the goal appeared as the final propo-

sition of the passége, and despite the explicit instructions to

Q. . 69 .
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subjects to recall the passage in preciseiy the'éame order as the ori-
giéal preseﬂtatioq. This predic;ion wasvin fact verified: ’752 of ﬁhg
subjects in the AFTER THEME condition inserted é pngﬁggiftbn'of'the
form "the farmer tried to”ggt his donkey into the shed" near the beéin—
. ning of the protocol ;fter recall of tbe SETTING propositions. By con-
trast, none -of the NO ‘THEME subjects ihtruded a theme or:goal into any
location of the recall protocols. These intfﬁsion data provihe strong
evideqce for tﬁe glaim that the AFTER THEME passage produced attempted
structural recrganization on the part of subjects receiving that pas-
sage. . .
The reéults 6Btaiped in Experiment I demonstrate the imﬁortance
“of tﬁe use of well-learned, generalized memory structures in the com-
prehension of and memory for a simpie story. Combining-the structuring
~ . assumptions of the model for story‘presentation presented in Chapter 3
with the data obtained in Experiment I? a Simplg processing mgdel may
ﬁdw be propdsed for thé compréhension of stories. A, number of proper—b
ﬂiés bf thelmoael arise.as a consequénce of the assumed story grammar
v n

and data structures encoding story information. The fundamental prop-

erties of the processing model are discussed below. i

(LN

/]/, » . Hierarchical organizatidn of information. Processing of stories
during comprehension is guided)by the nature of the stored data struc-

tures encoding the story grammar. The hierarchical organization of

structural information specifies. the syntax of ‘plot constructions. = The

. .

top levels represent the generaf, structural elements of a story, and
.'Q »

. the lower levels represent specific event and state-recognizing frames.
. P B! . ? .

1
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Comprehension by orototype recognition. The process of comprehen-
: e - :

sion of a story congists in the attempt to match incoming datg (infor-

mation from the story) to prototypical descriptions of a story stored«\

m—

in memory. The constraints of prototypicallty are provided by the
story grammar, which.specifies the allowed combinations of structural

relations amogg_tne'events of the story.. During comprehension, active
. : ~ : s

processes,at%empt tomatch frames encoding generalized relations to the

-

specific incoming propositions of the passage. These processes and

story-part frames are held in short—term memory So that,either these

match attempts may be done on the fly or can be.activated very rapidly
if required. Successful matches consist in the instantiation of a
general story frame with specific frame-filling information from the.

passage., Successful frame recognition and instantiation facilitates

comprehension by. providing default'sbecificétions for missing_infOrma;

tion and by allowing the chunking and integration of information into

familiar well-learned structures in long-term memory.

4

Top-down and Bottom-up processing. The processing system can be

driven either conceptually or by data. This general‘property of memory

/ﬂprpoess1ng systems has been dlchssed by Bobrow and Norman (1975)

»

Conceptually-driven procéssing refers to-goal—directed ‘attempts to

. match the incoming information to general structural frames by fitting

2
0

ihputs to expectatioms, The selection of frames for tentative match
. Attempts at an}'point in the passage is heuristicaily guided by pre-
diotions provided by the story grammar}.'When‘the-structure of incoming

S

information does not conform to-prediCtions,iprocessing proceeds -°

bottom-up, -by identifying low-level structural descriptions in which

- S Ti

CERIC | .

Aruitoxt provided by Eic:
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to fit the input. These input descriptions are then evaluated in a -

number of potential. contexts of interpretation as an attempt at StrUéﬁ

tural.integration.‘ Thus structural organization can (and does) occur

during the comprehension process even when the input material is unor-

»

ganized. Evidence for this was obtained in Experiment~I,'in which re-
Ty o i | - .
arranged events in the recall protocols for the NARRATIVE~AFTER THEME
: . © ) \} . . * ‘. * : .
passage reflected subjects' attempts at structural reorganization.

" The attempt to process stories in a conceptually—driven top—down
manner has implrcations for comprehension and learning. The comprehen-

sibility of a story and level of recall of the story from memory should
A

be a function of the ease with whith the mapping of propositions of the

~

story onto:the‘general"structural frames can be performed and the ex-

Lo -

tent to which processing exPectations are met. This result was in fact
obtained in Experiment I, in which both comprehensibility ratings and

\
recall proportions decreased as the amount of structure in the passage

L

decreased,

A story.that has.beenvsnccessfully-comprehended according to a & ey
top—down processing strategy is represented‘in memory in a hierarchical

: . *
structure such as the .one shown in’Figure 1. At the terminal nodes of

the structure are the actual propositions from the passage. The prop- i o

ositions appear at different levels in the hierarchy according to the

>

, number of intermediate frames occurring between the Proposition and

f

the top level STORY frame.. It may be no;ed that the higher in the

. . .
hierarchy a proposition appears, the more general the structural ele-

-

ment of the passage it represents. For example, propositions 13 and 14

of Figure 1 refer to the text "The farmers wanted to build a canal

E




zational structure: propesitions near the top of the hierarchy will
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across the island." This corresponds to the overall goal of the story,

"a critical structural element on which subsequent story events depend.
. : ‘ v .

‘The level at which these propositions appear is the highest point in

the -hierarchy containing terminal‘frames. Th}svlevelgié designated as-

Level. 1 (level numbefstare ghven on the left sidevof Figﬁre 1). Prop-

-~

ositions 17 - 19 refer to the text "The Egrmers'formed a’ pro-canal

association and persuaded a few Senatérs to join.'" :These propositions

represent actions corresponding to an attempt t&\achieve an embedded- -

subgoal and appeér at Level 4 in the structural hierarchy. _They are,
then, less structurally "central" than propositioné 13 and 14.
. | , - o

Several'pfgdictiOns.concerning the recall of propositions from a

‘ passage may be made on the basis of the process-model for comprehension.

B - - ’

. h]
Passages conforming to the prototypical story structure will be compre-

hended aﬁd.rgcalied inltoﬁjdqwn'féshion. étrudturaily disorganized
passages will'hot be encodgd‘in,the hierarchigal repfésent%tioﬁ.' Thus,
for organized passageé, it#wouldhgz'expected‘thaq probability of rééall
of a prbpdsi;ion_éhould'be affunqtidﬁ oflitsglocation in the hierarchy;
That is, thé.higher a prbposition appears in the ﬁieygrchy, the more

structurally central it is, and hence the greater its“prébabi}ity of

recall. Fu;fhermore,.if a subject is asked to summarize a‘passage 4

from memory,.he-wil} select for in;lusion in the *summary tHose proposi-

-~ {

-

tions whichlare'structural;yrcentral to the\péssage.l'Thus the-coh:eﬁt

o

of story summarizations Shqﬁld be directly predictable from the organi— h

be included-in summariesvwith high probability, while propdsitibns .

.. lower in the hierarchy will be included with a much }ower probability.-

~

o
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When the presented passage is structurally disorganized, as in the
. . ] °

- ~

ﬁRANDOM condition of Experiment I, the subject is unable to fgrﬁ.the'
hierarchical representation for the passage structure. Thus recall

, probabiliﬁy of a’prqposftion in this condition, should be independent

of its structural centrality. These p:e@ibtioné were tested in Experi-

- [ >

ment IT.




- B CHAPTER 5
ooy A EXPERIMENT II
it o In Experimént I it was demonstrated that the amount of organiza-

Q

tional structure in a passage was a critical factor in subjects' ability

to comprehegd and recall the passage. - Thislresult held-déspite-con-
trolling the nomber and content of sentences for all ﬁassage_typgs.

However, the manipulation of structure in the passages of Experiment I

N .

_was not pérformed pdrely on the basis of plot organization. In the
~ RANDOM passage the same implicit organizationai cues in the material

were present as'in thé STORY passagé; indeéd, the RANDOM passage sen— o

tences were identical to the STORY sentences, with only the séntence

presentation order being altered. Thus the structuring conventions

which were absent from the RANDOM passage were not those of plot organiza-

©

tion, but rather those of topic signaling and inter&sentential reference.

—+

It was-degirable to manipulate plot structure as-an organizationol vari-

f

able indépendent'of local Iinguistic constraints such asrpronominal

reference, topic signaling, and the Given-New contrast (Haviland &
Clark, 1974). Experiment II was designed to manipulate amount of plot

» structure and sentence order orthogonally.

.

A fourth passage type, the DESC%IPTION, was constructed to accom- ®

pany the STORY, NARRATIVE-AFTER THEME, and NARRATIVE-NO THEME condi-

" tioms. :n.the DESCRIPTION passage, the content of the text was pré—
. sented without Benefit‘of.temporal,sequencing or locallcausal implica- -
: ' tions. At the same time, howeﬁer, the linguistic oonﬁéntions.mentioned

above. for connected'discourse'wefe‘obéerved,'to.eliminate any possible

.., , rgféfential ambiguitx or confusion. The information in the passagejwas

v . '

L5

\‘1 . ! ! . LY . ‘ : o
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described as one might describe the objects in a painting, as a set of

el

stative propositions or single actions, with no temporal or causal con~.

nection. While the meaning of each,individual proposition and sentence

T

would now be clear to subjetts, there would be no reference to an or-"

ganizational frame in which-to'éh%ode the sequence of statements. Thus

. ' . . <
it was expected. that performance in this condition would reduce to the

[

learning of a set unrelated propositions or sentences, with order of
oqgcurrence or presentation being an unimportant factor. ) :

In addition to the manipulation of structure 4n the four passages,

the order of sentence presentation was orthogonally varied Each pas-

. sage type could be presented in either normal sentence order or
" - randomly-arranged sentence order.’ Since randomization of,sentence or-

der eIiminatesfthe associational cues of temporal and causalvsequencing;

it was expected that the contrast in recall between normal and'randomly

ordered passages would be the greatest for_passages containing these

o

-organizational cues initially._‘Specifically,bthe more organization_,'

implicitly contained in a passage, the greater the expected decrement

in recall for the‘randomly:ordered‘version of the passage. For the

. DESCRIPTIOvaassage' this.difference -rould be.expected to be small or’
‘ nonexistent. Since this condition held inter sentential associational _
‘and organizational bues to a minimum, there would be no expected decre—
" ment in organizational ability for the randomized passage, and hence

no eXpected decline in subjects recall .of the passage.

¢
If implicit organizational structures are used by subjects to com-

prehend and rememb r passages, then it would be of .interest to deter-~

R

. mine the precise n ture of the organizational structures. The_
B s v
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assumption here has been that the,structures subjects use correspond to
the theoretical plot structure given in Chapter 4 for stories of this
é;pe‘ This assumption should be experimentally testable by determining -

what in addition to how much, subjects remember.from a passage. To

the extent that a single unique plot frame 1s utilized by all subJects‘

3

_in the STORY condition, the pattern of propositional recall by those

’

subjects should be highly correlated. In particular,.propositions

which may be identified as close to the . op of the organizational h1er—

°

archy are those propositions which correspond to key structural elements
of the story plot (e.g., the statements of the goal and resolution)

'_The probability that these propositions would appear in the recall pro—

» ’

tocol woull be expected to be quite high for all subjects. Similarly, B

those prop sitions which appeared lOW‘in the hierarchical plot struc~

“ture corrvspond to less central information:' irrelevant detail, in- ¢
i - 3 o S

strume tal.actiOns, or events'unrelated to the resolutionfof the theme..
lt wovhd‘be expected that propositions of this type would tend to be

forgotten and hence misSing from the recall protocols. ’@hese predic-:

b .

'tions may, be tested by computing across subjects the per cent recall of

-,

; each proposition in the passage of a given type, atd then plotting the

-

recall probabilities as a funcsion of theoretically determined central-
ity of the proposition. Kintsch (1974) and Meyer (1974) ‘have used this
* procedure in studying simple propositional relationships in prose texts.

Several experimental tasks were devised to identify the organiza-

@

tional frames subjects used and to test the process model for‘compre—

hension. 1In one task subjects produced from memory a concise summari=

zation of a paesage‘they had seen previously. Two dependert variables

. . . >
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were of interest in this task: length of the summarization and stereo-

typy of the summarization protocol; It was expected that subjects
. » summarizing the more structured passages would produce concise. summaries .
ipcluding the propositions corresponding«to the key structural elements . - .

of the passage. bThus.summaries should be short and show a'high'degreé

baid . B

of consistency in propositional content. For the‘less'strqptured pas-
sages and randomly ordered passages it would be expected that summaries

would be more verbose, rambling, and wou}d fail to cluster around a few

o » . -

key propositions, When no structure could be identified in a passage,

a summary- might be expected to consist of a subset of propositions ran—-

-

domly sampled from the origina} passage. Futhermore, it would be. of

interest to note whether summaries of passages with* random sentence
‘orders would involve a reordering of the selected everts,. converging on

e’ .

the order present in the normglly—ordeied passages.

As an attempt to determine the nature of the stored propositioﬁs

from 4 passage and the structural relations between propositions, a

recognition test was included in Experiment II. ‘The data of primary

L

interest in.this task were,the false alarm iateq for different dis-

tractor types as a function of passage type.‘ Differént clésges.of dis-
tractors were défip;d anq test items constructed with Lhe purpose of -
tesﬁiﬂg specific hyﬁotheéeé aboué the way clusters.of evénts are organ-
ized in mémory,'and the way‘in which me%bry‘for events and_propositions
dggrades;

One further manipulation distinguished Expériment II from Experi-

. o  ment I. It was of interest to determine if-presehtation deality would

influence the level of passage recall. As a resulf, two presentation
78 E
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modes, audiﬁofy and v1sual were used. Auditory presentation was ac-

complished by playing a taped recording of the appropriate passage. .

Visual presentation was effected w1th the use of an overhead projector,

with the stimuli prOJected onto a blank wall. ‘ B

- o . Method e

'Materials i o .

To minimize STORYéspecific effects in the experiment, two unre- -

a
- «

- lated passages were used as st1mulus materials. One passage was the

"0ld Farmer and his'Stubborn Animals." The STORY NARRATIVE—AFTER

-t THEME, and NARRATIVE—NO THEME vdnsions of the story were identical to

those used in Experiment I (see Appendix Ia - Ic). The structural
analys1s of the STORY version of this passage is shown in Figures 2 and .

3. A DESCRIPTION .version of this passage was constructed according to

the constraints discussed above (see Appendix,IIa). In add1t10n a_
' version of each of these four.passagesgwas constructed by randomly per-
.'muting the sentences of each passage.(see Appendix IIb - Ile). To

maintain the close similarity‘of'the NO-THEME and AFTER—THEME'condi—

. %

tions, the ‘same random order was used for the permuted versions of '

. those two passages. ‘.

_The second.passage used in Eﬁperiment 11, entitled "CircleuIsland,".

Y
'
i

was a shortened and sﬂightly modified version of a passage used in
earlier memory experiments by Dawes (1964 l966) and Frederiksen (l972)

Eight versions of this passage were constructed, one_for each_passage

type and presentation order condition (see. Appendix IIf - IIm) ' The




.Subjects _ Lo | . > SRR -

-+ The subjects were 64 undergraduates at Stanford University. They

participated in the one-hour experiment either to satisfy a course re-

Y. ' "quirement or 3r $2.00 pay.

‘a . . _Design » ‘ . ‘ ’ - I ' ] e . 2
A 4 X2Xx2 between-subject design was used ‘There were four con-

R RN
[y

ditions of passage type: STORY NARRATIVE-AFTER THEME, NARRATIVE—NO

: - THEME, and DESCRIPTION. Presentation order wab either Normal or Random. -

Presentation mode was, either visual or auditory. -Within each condition,
' . S -; o ; . ‘ ' .
'both passages (!'0ld Farmer" and "Circle Island") were used. Each sub-

. fject uas“randomly assigned to one of thé 16 conditions.

Procedure R , S » - . | \

-

Recall task. 'SubJects were tested in groups varying in size from
one to. four people. Intentional learning instructions ~were given.
Subjects were instructed to attend to the passages because they would

. . be “asked to recall the later. The passages were presented either "\\

/ %
'visuallonr auditorially. TIf audio preseptation'Was’used; subjects v

. (J: heard a passage read at slightly slower than normal reading rate. Care
was taken not to,carryfinflections or intonations across sentential

1 S *  boundaries to suggest‘temporal or causal connections between sentences.

. - \ ' . B -
If visual presentation was used, the passage was projected on a ‘blank '~
. . : ‘ ‘ ' & , :

wall in front of the subject.. One'line was visible,at a given exposure

for five seconds.‘ Lines of the passage were equated for word length,

The exposure time per line was computed such that the overall presenta-

°© . o
~

tion time for audio and visual presentations were identical. Visual




.as to the length/oféthe summaries were imposed or suggested by the . -

S L e .71

.

-presentation was accomplished by moving a mask. down the- passage such

that odiy one line was exposed for a given’ five ‘second 1nterval - LAfter
SR : ’ .
a passage had been presented, subjectsyperformed a comprehensibility 7

T

rating identical to those obtained:in Experiment I. Subjects then im-

4 ’
‘An.- o

mediately wvnte a verbatim recall of the passage. . Recall instructions

identical to 'tkose of Experiment I were providcd; After recall was

e

completed, the entire procedufé;ﬁas repeated with the second passage.

The order resentation ofithe_two passages was counterbalanced
. L "* .

AN _
across .subjjects.

P

_Summarization task. After the second passage had been'presénteda

and. recalled, subjects were asked to write from memory‘ a shﬁ}é summary

of each of the passages, in the order in which they had been presented.
They were informed that the summaryjshould include what they considered -
to be the high points or important‘parts of the passage. No constraints‘

a . '
1

Experimenter. Writing time was unlimited.

-Recognition'test. After both summarizations had- been written,.a.

récognition tesy/;ji'given‘for sentences from the passages. The test
included two parts: the first part cqntained only items about the .

first passage, the second part items about the second passage. For

each test item, subjects were requlred to .glve a two—part response.

They first judged whether the exact sentence presented appeared in the

passage’they received If their response ‘was negative they then

i 1

-judged whether, although not stated explicitly, the sentence was a true

inference‘that could be‘drawn from the'information given only in the

story. (For ekampie,."The 0ld farmer owned some-mammals" was not stated
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.

~

: v1rtually no differences among the mean ratings witth .the exception of

: the,DESCRIPTION—NORMAL rating..~0verall, the effect of structure on

.sons) For the random"presentation order; the means for'therSTOBY

explicitly .in -thé farmer story, but was a trie -inference about the in- L

» N .

formation in the story.) . T

uResults" . : -

*

“«
o

Comprehensibility and Recall T . - I | Q

The mean comprehensibility ratings for the various passages is
LSy

A
s N : >

shown in Figure 7. pFor the normal presentation orders, it may be noted

. . . \

that mean coﬁprehensibility ratings decrease monotonicaliy_as stfucture

~in the material decreases. Insofar Av subjects'“comprehensihility

] . -

ratings may be considered a metric of perceived amount of structure in

the material, this result’ supports the theoreticq} assumption that the

-~ ordinal progression from STORY to'DESCRIPTION passages was one of def

¥ ¢

creasing plot structure, - For the random presentation orders, there are
)

LI »

the DESCRIPTION-RANDOM .condition, wh1ch is higher and neavly-equal to

G;rated comprehensibility was reliabie,ﬂg(3,485 5_2.85, P < ;05, The

s

obtained differences between Normal and Random presentation orders were

LI

“highly reliable, F(1,48)"= 57,07, p < .001. As expected, the inter-

-

action between StruCture,and'presentation order was significant,’

¢ ) . 4

F(3,48) = 3.98, p < .02. Newman—Keuls tests were used to test the re-
- o " s N » A
liability of pairwise differences between means. "For the normal pre-

'

sertation order, the obtained differences ‘among the four structure

conditions were significant (EJ< ;Oﬁffor all three pairwise compari-

[

NARRATIVE—AFTER THEME, and NARRATIVE—NO r"‘HEME passages did. not differ

,rei&ably The mean.for the DESCRIPTION passage did not differ reliably

: N . . ' A s
L _ 8:2 . . o

Ty

-
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Figure 7. Mean comprehensitility ratings in Experiment II. 5
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from the DESCRIPTION—Normal passage or the STORY-Random passage but
did differ from the two NARRATIVE passages (p_< .05 for both).

In Figure 8 the comprehengibility ratings are divided for the in-

o

dividual stories. The differences among structure conditions and pre-

*

sentation orders are maintained. However, the ratings for the 01d
Farmer passages are consistently higher than for the .Circle Island pas—'
sages in theqstructured conditins. The overall differences due to

_pasaages (o1d Farmereor Cirele Island) was reliable, F(l,48) = 4,23, '

.
Y

p < .05, as was the interaction between passages and presentation,

[N »

F(1,48) = 8,57, p < .0L.
-
The mean'recailﬁggta for Experiment II are shown in Figure 9. It -,

may be noted that the pattern of r call for pgssage types and.preSenta-

<\ .

tion orders is identicaf to the pattern of comprehensibility ratings.
The correlation between these dependent measures was computeqhby com~

.paring across all subjects the r ting of a passage by a subject and his
v . ’ b
recall proportion ‘for that pas age;/-The obtained correlation wasFSigni-
. N
ficant, r = .64, t(126) % 9,

- . -~

< pl< .001.
R L.

For the normal presentation rder, mean recall decreased with de-
s i B s : S

-~

vcreasing amounts of_ structure in the material: recall for STORYs was

best (76%) and recall for DESCRIPTIstvwas worst (45%Z). This relation-

_ship is monotonic, although the fifference in reca®l bet-—en the AFTER -

THEME condition (652) and thevﬁfé:hEME condition (59%) was small.,

These results replicate thé'findings of Experiment I.” When the‘pre- v

sentation order of sentences was randOm, there was mo effect of amount

of structure .on recall. This reSult was expected since with a random

R

structure order, all passaged are effectivelx,sefuctureless. ‘The mean

P
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\ Figure 9. Mean recall probébilities'for paésageatypes in Experiment II.
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for the random presentation orders were statistically Lndistinguishable.

-

H . ’ .
recall level for?all four passages fell within a 6% interval, the
4

NARRATIVE-NO THEME condition being the lowest (30%) and the DESCRIPTION

condition the highest (36%). Overall,'theleffeet of structure on recall .

‘was reliable, 2(3,48) = 3.12, p_< .05. Furthermore; presentation order

1

significantly influenced recall, F(1,48) = 62l38 p < .001. The inter-
action between structure and presentation order was also rellable v R
F(},QS) = 4.63, p < .01, Newman~Keuls tests declared that the means

4

Furthermore, the DESCRIPTION Normal and ‘Random means d1d not dlffer

°© -

reliably, Eor Normal presentation orders, the STORY and NARRATIVE-

AFTER THEME/means were significantly different, as were the NARRATIVE~ !

“NO THEME and DESCRIPTION means (p < 05 for both) As expected the

mean recall for the NARRATIVE”AFTER THEME passages (65%) was greater

“than for the NARRATIVE—NQ THEME passages, but thls difference was not .

significant. \ . B ‘
. . : ~ , l .
In Figure 10 these mean recall -results are divided into recall for -

1

the 1nd1v1dual passages. It may be’noted that‘recall for the Old Farmer

sages was consistently higher than for the Circle Island passages, .
especially for normal presentation orders. With the exception of . the
DFSLRIPTION passage, the superlority in recall of the Dld Farmer pas-— 'v .
sage over the Clrcle IsYand passage for Normal presentatlon order was

greater than 15%. This effect of materlals on recall was signlflcant

d"

£, 48) = 5.10,7p < .05 Th addition, this’variable interacted with

”

presentation order, F(l 48) = 4.87, p_ <.05. The reduction in recall

with decreasing structure in the passage is preserved for both the 0ld

Farmer and Circie ‘Island passages, as is the lack of effect of structure

A
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Figuré 10. Mean récall ﬁiobabilities fof'tﬁé 0ld Farmer and Clrcle

Island passages in Experimeﬁt II.
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on recall for the random presentation orders. Thus it appéars that the

effect of varying plot structure on memory tor prose is generalizable
across different,stimulns materialéd with similar story structures. How- ‘
ever,»the obtained recall differences between~the 01d Farmer.and Circle
‘Island passages suggest thathother properties of the stimuli influence .

memory. These properties will be considered in more.detaii in Experi-
meyt: 111, L
| .Figure 11 shows the mean recall levels of the eight variously
strhctured'passages as a function of presentatidn modeq<{Anditory pre-_
sentation of the passages led to signifioantiy better recall of the
{ | passages than visual presentation, F(l 48) =7.04, p < .02, For all
: passages in Normal order, mean recall was 10/ - 16% betterlwith aud1_
‘tory presentation. With random presentation orders, auditory‘presentai
‘tion produced.dz higher recall than visual presentation for all passages
‘ ;; exceépt DESCRIPTION. The advantage of audio presentation over Yisnal
presentation held forlboth the 0¥d Farmer and Cifole Island stories
. although presentation mode did not interact significantly with materi—
als or strdcture._ However; theainteraction hetween presentation modeﬁ
and order nas significant, F(1,48) = 4.51, p.<'.05. Since presentation
node~did not interact'with structure,‘the data from visual and andio_
=presentation were combined in the subsequent analyses of_stroctdral
etfects on recallf |
The'hierarchical relationships among'propositions resulting from

the structural analysis of plot were a powerful determinant of recall ;

for the most strgotured passages. Figure 12 'shows the recall of propo-

. o sitions from the Circle Island passages as a function of their—10cation'
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in the organizationél,hierarchy. . Each point in Figure‘12 represents
the mean percentage of all‘pro;ositions’at that lenei in the hierarohy
that were recalled by subjects in that structuring condition. The line
corresponding to recall of the Random passages represents the mean of
all four randomly—ordered passages. The looation of propositions in
the hierarchy wag carefully determined for each of the strncturing'

conditions, For the STORY pessage hierarchical level for propositions

was determined by the analysis provided in Figure l«)/For the three

_other structure conditions, the level of a proposition was the same

oo hierarchical level. For the -STORY passage, recall for level 1 prop-

sitions with different semantic ,content.

level as that proposition in the STORY passage which corresponded to

it in semantic content. _Thus for a given level in the hierarchy, the

¥

‘recall of that leyel across passage. types corrésponded to a comparison

-

of identical or nearly identical propositions embedded in different
structural frameworks. Observed differences'in recall, then, could be

attributed to structural differenees in the passages and not confounded
) . .

.

with semantic content of the to-be-recalled propositions. However, S
. . 5 . :

this control was possible only for the comparison of recall of a given,

TS
v . ﬁ;fi‘“‘r Wi .
3 L . . ;x.;jv ‘rw&
level across passage type. Within a given passage, comparisons of re- , { 2 |

call of propositions from different levels neeessarily'invoioed#Pro o=

It may be noted in Figure 12 that the STORY passage recall depéhdgd

J

ositions was 88%, 67% for level 2, 58% for level 3, and 457 for level

4. 'For the NARRATIVE-AFTER THEME passége, this monotonic trend was
present but the differences were greatly reduced. The difference in
level 1 recall hetween the STORYTénthhe NARRATIVE-AFTER . THEME passages



Summarizhtion -

83
was réliable, t(7) = 2.96, p <" 05, as was the differencevin lével'l
recall between the AFTER THEME~and;NO THEME passages, t(7) = 2.44,

p < .05. No recall differences due to level in the hierérchy were ob-

tained for‘the NARRATIVE-NO THEME, DESGRIPTION, or Random passageé.

' Figure 13 shows proposi;iqnal recall as a function of hie;afchical )

. . oo ~ ;
level for the 0ld Farmer passages, Since few observations were avail-
able for low levels in the hieraltyy, the lower levels have been grouped

together for pfesentation of recall results. The results are similar

- to. those dbtaihed for the‘Cigéig Ifléné passages. For the STORY pas-

: . /
sages, recall probability decreased with descending position in the

orgénizational'hie;archy. Reqall }robability for level.l (94%) was 21%
higher ﬁhén for.levels 13 - 16 (73%). Siﬁce overall recall Ofutﬂe o0ld
Farmer STORY wés4spkﬁigh, ﬁhefe was‘somewhaé.of ; céiiing'effect fhat
reduced.;he‘magnitude of Fhese diﬁferénces. For the NARRATiVE-AFTER

4 o N
THEME passage, the differences due to hierafchical-leyel.were pteéent

but reduced. The level 1 and level 2 méané differéd reliably ffom the

corresponding means in the-STlRY passage‘(R < .05 for both)." No d;ffér—

! ences due to hierarchical level were obtained'for‘the NO-THEME, DESCRIP-

TION, or Random passages.

— | . . )

5"

Passage summarizations were scored to determine their propositional

- content dhd'lgngth. Scoring criteria were ideﬁti;alkto those used for

the reéall protocqlé. The summarization results are shown in Table 2.

-

The means given in Table 2 represent an average of both the 0ld Farmer

and Circle Island passages. In addition, thé feur randomly-crdered

presentation conditions have'Beep averaged together;.sinCe these - -

2

.ﬁﬂ
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) \ o Table 2 I
Mean Prbpositional Lengtﬁ‘of Summaries and | S ) e
- Percentage of Recalled Propositions Appearing in Summaries
\ i ° . ) . ' . . ,
Y : " . ' " Passage Type ‘ M?an Length 2% of Recalled Prqppsi?ionﬁvf
\;;\‘ . ) ) | . o . t' r - . .
Lo STORY-Normal S 8.00.. RERE [
\ . . NARRATIVE-AFTER THEME-Normal - 8:00° ' . .36 .
\h\ : : . . - . . [3 » -
(. NARRATIVE-NO THEME-Nbrmal - 8.25 40,
i ’ : . L ' :
" DESCRIPTION-Normal - .. 9.00 58"
- ' Random Passages: - . 10.25 ., . . __ .89
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, . conditions prqduced,no differences ip summary length. iFor all-passage

o . types, the mea1 prop031tional length of summaries was’ approx1mately the '

+

. " >
. . same. The longevt summaries were prov1ded by subJects who had rece1ved

a -
r

. . o andomly —-ordered pa%sages. The second column of Table 2. gives the per-

" Fl
'

1 Centages of prop031tions from the recall protocols that Were 1ncluded N
. - - _:“ . .

ol

in the summarres This percentage 1ncreased w1th decreas1ng structure

in the Stimulus mater1als That»is, the structured passages produced

\_\>( ° . . " ’ . ..
- summaries in which a few structurally central propositions were selected  --
‘ . o .- . a . . ﬁ

. . . N .
N .+ . ¢ for inclusiomw in the summary, while the less structured passages pro-
_ ; ' ! ¢

¢

o

. duced summaries containing whatever propositions were«included in the . "
,recall. For less structured passages these propos%tions ‘were equally

-

Iikely to come from any level in the organizational hierarchy (see Fig-

) . ’

ures 12 and 13) The obtained proportional differences in summary

length were signifiéanﬁ,_g(4,35) = 3.56, 2_{;.025.' e

- .
. . —_— e -

Figures 14 and 15 show the’distribution of propositions'among

hierarthical levels in summaries of the Circle Island and Old Farmer

a

;SFORY Normal passages. The.probability given ﬁor each'hierardhical ¢

»

level is the mean coflditional- probability of 1nclud1ng propos1tions in

 the summary g1ven the prop031tions ‘were present\dn the recall protocol
" .

It may be noted that for both stories hierarchical level influenced

. 1 probability of.summary 1nclusion. ‘SubJects receiving STORY—Normal pas—

sages produced summaries which included prop051tions corresponding to ..

)
- . the central'structural elements while deleting the detailed actions e

. o

representing attempts or .intermediate outcomes.

. - . © . . .
A run e provided oy eric IS Ve » .“ - . . N
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RecognitiQn:Test e C e “ 2 ) .

[

. - The ‘results ofﬂxhe.recognition test,are given'for each test_item

. ' %y .
. A
type in Table 3. There were five item types, each w1th Several exem—

°

'plars on the recogn1tion test. forwboth the Circle Island and Old Farmer

A

passages. - True items consisted of statements occurring in the story Qr

acceptable paraphrases of these statements. The remaining four item‘

’ Al
. v

types were‘various- types of distractor items, referred to here as True

Summarization, Incorrect Inference, Incorrect Filler, and False State=-

ment. -True Summarizations were statements, representing a correct sum+ \
L .t R - . ‘ " : ‘% ' .

marlzation of information‘appeaning in the story, but omitting other

. * ' - . LY ! ‘.\ . )

Y . Do . s . : ) . :
1ﬂformationvthat was included in the original text. For example, one

- . ® . o
VAR . -
: "

item of 'this type was . . - S '
rt : . , .

- .. ) . - . . . ',V
. (1) As soon as thg cat scratched the dog, the dog scared
the donkey into the shed.

t Y

While this is g true summarization of the- events of the- story, it omits

¥ RS

N o8

the intermediate events df the dog barking and the harking frightening

~ e i

-~ . : e . .
the donkey. : g . '

RPN Incorrect Inferences consisted of tWo true events’ from a passage

events. #or example, one such item from the 0ld Farmer passages was

0

linked in the dlstractorrstatement by a false inferq\ce relating the

(2) The cat d1d noH have any milk so it scratched the dog.‘ .
. T f
While both assertions ahout the cat were true (1t didn t have milk and -

4

it scratghed the dog), the Gausal connection between the two was_not

true in_ the storys. : , :
| < , .

Incorrect Filler refers-to statements in which a trye event ‘frage

from a story had substituted into one of its IMPs detail"contradicting

N
[ N

N L

”

-
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'The Incorrect Filler distractor cfeateq from this sentence is given in .

“statements. Such ai item is given in (5):

ERIC

=~ R - L) te
‘stated explicitly, or false (Neither- true’ about nor inferable from the

2 . - o
. . ‘ .t
. e

that which was specified in the original text. For examplé;‘oﬁe of Ehé

.

propositions from the Circle Island passages was

(3) 'The‘island farmers wanted to build a canal acrossethe island.

-

W R o - | N N

°

%

“ -

\(4) The island ranchers wanted_to.buiid a -canal acrosé the island. ‘

False Statements were items for which no information Eﬁggesting
their validity.appeared in the original texts. These statements were
neither true, inferable from true statements, nor derived from true

»

- . -

- (5) - The farmer trained his dog to bark loudly. -
For eagp~test ftem, subjects made one of three-possﬁble responses.

-

They either judged thp_statement to be true (i.e., stated expliéitly"

in the passage), inferable from the information in the passage_but not

»

. oo X _:, . '!; . ) ) X
passage). In. Table 3, mean hit rates for true ‘items and false alarm
N ‘ ’ t o : . .0
rates for distractors are shown. for.subjects in thé eight structure

g

and orderihg conditions.  For Prye Summarizations a false alarm is de-

o

fined,as a true fequnse to items . of this type:f For all other distrac-

tor items a false ‘alarm is.def%ned as either a trué or a "not—stated-
@ IR ' : . .

but-inferable" response. For True ‘Statements a "hit" was scored only,

if a subject responded true to an item. | ¢ ,
The hit rate for true statements on the recognitioh‘test decreased

. ' : . | y
monotonically for normal presentation orde%s with decreasing structure.

For the four randomly-ordered conditions the hit tates were nearly

:équal: The hit rate for'DESCRiPTION-Normal (.60) was nearly equal to

/@

|

i
|




the mean for the four randomly-ordéered conditions (.54). . The inter-
in

o
[

., reliable, F(3.56).-=2.83, p <.:05. _ .. . ... . 00
False alaxpm rates for both Ancorrect_FillerS'and True Summariza-

1 ; -~
! S

. v . _ o . ' .
action of structure and presentation order for True/Statementswwas
— b " !

t%ons decreased with decreasingjstructure for the Normal presentation
| ) : ' ) f ' i . ‘ B
conditions, while no differences in false alarm rates were obtgirfed for'

- . ¢

! the random presentation orders.} For both/yf these distractor types, ' .
| ~ | o
e o Lhe 1nteraction bétween structure and presentation order* was s1gnif1- ]
v . o ’ ’

.

"cant (p < /05), However, the probability'of a false alarm forfIncor—
. . ‘ | v . S

3
. I . . I

rect Inferences increased with decreasing structure for’ the normal pre--

A ' ] ) | o Lt e . - \

-

BRI o sentation orders, althqugh this result failed to achieve significance.

1
i
i
f
'

* For False Statements, a main. effect of presentation order vas obtained

' .

'for false alarm rates, F(l 56) 6 37, p_<‘ 02 with fals& alarm rates

being higher for the randomly ordered conditions. There was no inter-* .
A5 . % e . .

action-between structure and Qrder for this item type.” ., -~

Q

- o
,./’. ) Lt . .
/" .Discussion’ : T -

- * . -

The results-o ’Experiment 1I generally repli te" and e&tbnd the \ L\7

"I. In both. studies*fated comprehensibility of

. ! 1 N
a passage correlated well w1th recall of the. passage. Both measures | —

Iy (-0

.‘If‘/ the passages As the amount of s rudture decteased both comprehensi— '
4 . . N N -? K * . :
s sed. This.result was robtained despite .

i 7 bility and%recall levels decrea

) ¥
the facd that fhe number and content of 1ndividdgl propositions was

28

~,nearly identical in the various strrcturing.COnditiohs.
', . M - b . N
N N ] Iy o

& In ExPerfment I subjects' recall was measured using an incidentak

learning procedure. ‘In Experiment IT an intentional learning procedure
. N - - » . .
° ) * | ¥ . ' . : . -

w .
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- N o
- o

"wa3s used. A comparison between recall levels in incidental.and inten-

" tional learning situdBions is providedsby Figures 6 and 10. ‘The\data. L
: . . - . . . .

x
v

Cow g v 5 A . . :
points in Figure 10 corresponding to those in Figure 6 are STORY-Normal,

NAﬁRATIVE-AFTER‘THEME-ﬁbrmal NARRATIVE-NO THEME-Normal, and STORY-

AT . oot

Random for the Old Farmer story. It may,be observed that recall levels

- o

in the inciden)al 1earn1ng_s tuarion are’ nearly equal- to those in - the

intentional learning sftuation. WI ~-intentional learning 1nstructionsg,
[ . Tow .
mean.reEéfl for the STORYJNormal AFTEB THEﬁE; and NO fHEME,passages‘
was 837 337 and 67/, fespectively With the incidentai learning pro-.
n N |
cedure o;.Experiment I the equivalent~recall levels were 8043 684, and ’

L

o~

« 56%. With the random presentation order; incidental learning produced
slightly higher racall (38/3 than 1ntentional learning (36/) The pro— °

L}
cedures of the two experiments were not, of course, identical except
S *-1' . - oo A

for the subjects instructions. In Experiment I SUbJEQtS rcceived a

-

pr1nted copy of the passage with unlimited reading time. " In Experiment

‘e . q“ .
I1 presentation mode varied (audio or v1sual) and presentation time was ‘f
a fixed’constant. Nonetheless, the similarity of recall levels was

”

slightly surpris1ng, especially in light of - the fact that half of the
SubJectS in Experiment II had received the CircIe Island passuge first

and hence had received what amounted to a practpce trial with the pre—’
\ -
sentation ‘and recall procedure. N , S . -
N 8 - . ‘: . "

One surprising reshlt of Experiment II was . the fact that audio

N A

.

'presentation produced cohslstently h1gher recall thak Vlsudl presenta— e,

4

tion.- This difference was obtained for all structdring and orderéng

,conditions, despite the fact’ that total preséhtation time was equated '

S - 4

" for bothupresent ion modes of ‘a given passage type. Since recall of

v
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5 f . ., a passage immediately'followed presentation of the passage it appears
. P , on'the basis of - these data that imgediate memory - for auditory informa—

0

tion is supérior to immediate memory for visually presented material.

LY - ./ ‘ v ‘ i
o No data testing the maintenance of this~differeﬁce over longer’ reten- -

- . -
. . . - . v

tion intervals were obtaiﬁee.

-

e

[ . . %

. ' o

?)/v .‘ca%} due.to presentation mode. In visual pr entation the amount‘%f S
- e . e

. v e

information in a given exposure was equated by. lineflength rather than )

' . [t ’ . LT
- e . t

number of propositions or numberﬁof“séntences. Hence the end of a line
» e . - : . . -

. -
. U

; f}{ WOuld often break w1th1n a sentence pr0position, or syntactic consti-

. ..» ) Ty ';-‘\ . .
- —""tuents This procedural'decision was dictated by the large variation

[ ~ “ : ¢ . b M
- B . - . - v B v

in' sentence lengths within%each of the passages. {Sentehces contained o r.' . [g%
- 7 Varying nunberspofkpropositions. ’Assuming a SubJect has a constant- '
‘fo ‘ reading rate,’presenting'an-entire sentence in'each'e#poé%re would imé‘ .
. . ply thatvﬂiffereﬁtial intervals of’time/would be spentiby thelsubject
.. _ " “iiéin attempting to imtegrate the various’prop031tions into the organiza; .
T . tional structure..hSpecifically,lﬂ sentence with few propositions Sould t 'M:.;
reQuire much less read,ing tlme thana sentence with 'many PrOP(;Sitions.\\ ' T .

L [ e
s - My

‘o

e T .-ThlS result has been demonstrated to.occur regardless of sefitence -
. . > b .
. ‘ . |
length (Kintsch & Keenan 1972) Hence much more time would be -avail- . ,
. . " o \ . .
able to attem?t to integrate‘propositions into theAcurrent.organiza— \

.
-~

T - . tional frame/@hen only few propositions were present in.an expdsure.: s .2 \
, ; ; ) :
. ; . P Q“‘ i ~ ) ) \
. & _ ° This wouId‘be highly undesirable in an intentional learning procedure, |, i

since it is assumed that” subjects attempt to,use,organ%zing frames to

encode infdrmation for‘iﬂter recall. It was hoped. that by guating
« - L . s A e e ot

each exposure for lipe length, the amount of integration
<t ) ‘Q‘ By .

. // . %v‘ L ’ -iﬁﬁ 4» N _ | e
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’

.-afprocessing aid. Thése.pptential effects will be considered in de-

/

. E;oposition would averagefout/;n the 1

,,tuging conditions the ratings and recall of the 0ld Farmer passage were

nature of the*plot. . The Circle Island passages utilized characters and

-
-~

‘runi, thus minimizing any po-

tential'systematic bias in organizational ability due to sentence orw~5~~~»~(s_"~wﬁw
- . . ) S ‘ - .W b4 . .
propOS1t10n length s v“.f~,‘ - . A

Y
gt

Re11able difg//enc’s attrlbutable to passage content were obtalned

’ . .
for'bot@,coﬁprehensibility,ratings and rEcall. " For equivalent struc¢
- « -~ [} Lo

- ,/’“ ) » . ) ‘ . . -
Y «

x

consistently ‘higher than for.the Circle.Island passages. These differ- *

. £ ' ' ‘
ences suggest.tligt other properties of the stimulus materials besides » .-
) . o ) - . VoL

structure infltuence memory. Two possible factors ccntributing to the
. . . . " .- ) ) v .

observed differences are the relative.simplgcity and concreteness of

the characters in the 0ld Farmer passages and the redundant, recursive

-

: . . .
. : . : ) . !

actions whichwére less concrete and fafiliar than thoge in the 01d : .
?armer passages. ‘Furthermoré, the‘Old Farmer~passages-havesepiscaﬁc ) _' o,

units that are repe%ted in recursive embedding. No such repetition . _ . A(L
‘ . : Lo

.

occurs in the Circle Island passages. -TIt 1s poss1ble that this repe—
° . I.'. / . . ,
titionvdf.episode structures and concreteness and familiarity of,cpn—
. . . ) -‘ . ” . - )

; tent are responsible for the higher comprehensibility and recall &f %

those 0ld Farmer passages in which the identification-qf'structure’is

@ ' T, . - N a " ’

-

. -
-~

.
“

‘tail din ﬁxpefiﬁintIII.‘ - . S : -

The recall \results for passagesxyiﬁh Normal presentation orders

i . '

\
support the processing assumptlons giuen in Chapter 4. Subjects appear

..

to comprehqnd and encode stoties by instantiating generalized plot '

e
.

posed tc. The, less structured a passage is, the more difficult this




: - . . " ~, “‘u : .
mapping operation is to perform, and hence the lower is the subsequent
. . X - ) . - L .' . ) 3 .‘ © ‘ ‘
« recall level. Direct evidence for the claim that subjects use'these D e
¢ : o
\ .
. " .
v - 4 4 organ121ng frames 1s available from a cpmparison of recall in the

r

NARRATIVE—AFTER IHEME and NARRATIVE—NO THEME conditions. These Eondi—

tions drffered only in a s1ng1e proposition at the end of the passage.

RN ~ T,

D In the AFTER-THEME condltion this proposition prov1ded a statement of RO

the top—level goai of Shg story. This add1ti al.information produced

‘.; -~

/( restructuring of the encoded passage informatio s leading to nigher re- o

call thaé\fg;/the.NO—THEME cond1tion. This difference in recall level

. . -

l for ‘the two condltions was in the expected direction; though not at g ' S

“aem ~
-

signlflcant level for both Qld Farmer and Circle Island passages and %

both yiSual ana auditory presentation nodes._ The ciaim that ob*ained '
. . P L. e . 4 .<. s f

recall differefices were due to organiZational factors-is further‘sup—

e /
v

ported by consi For .

’ .

STORY passages. No'effect of position in the,hierarchy'was obtained

Ve

for the NO-THEME conditions For the AFTERﬁTHEME passages, however,
differences in recall “due to h1erarchi§F1 1ocation were obtained. in
particular, the advantage in recall of the AFTERhTHEME over .the NO-

Y

,f' THEME cond1t1‘ ; occurred prlmarily in the additional recall of stryc- '

A

turally central prbpositions located high in the hierarchy. Insofar'as

- -

Y

‘the.restruch;ing of information ocgurred in memory, the pattern of re=«

' _call began to resemble that for the STORX'passages;

As egpected; varying the amount of structure(in the passage did. . ,ﬁ&\
7 . . ) ’ . . . . ’ . ' " ) o )
e ‘not influence recall when the sentences were randomly arranged. - The o v A

- .-
» . - . . . . . . - v
. . . A . T )

108
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identification of structural dependencies rzlies on the -expécted order. #
, g o . . b2

cf.occurrence of the major story sub-parts and_temporal and‘causal.reﬁﬁ
. ;[” o 1ationships anbng juxtapcsed;events.. When these cﬁesiare remoﬁed'frpm coe
) (\"" . 'the passageskﬁt is'impéssihle'to utilize generalized structurai;infurF X v
vw nation&'an& learning of the’passage is reduced to the learning“of a set
: cf'unrelated’sentences; For the DESCRIPTiON paésages}5Virtuaii§‘nc
plot structure was iéentlfiable from the material %hus for this pgs—
sage typé, there.was no significant‘difference between Normal“and Ran- - ) -~

-~

oo cos Subjects' i Wnal organization of the experiqental passages.was

. 7 . ' i

further reflected in the summaries they provided. ‘While the summaries
' for.all.structUring conditibns were Qf“approximately the %ame-length, -
l r .

a X . -~

the character ofgthe summaries was uastly dlfferent For the STORY
s passages the‘sumgafies represented only a,small Propqrtion of the re- ,t‘

7

) ) ] . o . | ) E . . C
’ : cmlled facts of the story.' The  particular facts selected for inclusion
in the summaries represented structurally central ‘propbsitions located ' ‘ N

N X : v ] N P

: . “ ‘ " .. Tt ,r . ‘ " Lo S . . .

{'at_or_near the top of the'representatibnalﬂﬁierarchy. Details and e

3
. . ' . N o
“a .-

; : s N e S e
saecificcactiéns were systematically” excluded from the summaries. - For
. . . . . e . : _u , ' - . . . L . ] .
* tls : . t . Y- P R . ) g . - . -
« - the unstructured-paSSages, summaries repreéented d much larger propor- . . *
. : 3 ’ . J. . . c N
. . - e .. o A
tion of the total of recalled pfbpositlons. vThe content‘of~these»sum—»
¢ "‘.4- .

§ o maries consf%ted primarlly of detalls ‘of the cetting or ind1v1dual o o

[y
S . L) . ) .
- PR

P events from the passage with no relationship to: structural centrallty.-
’ T . k e

— ‘

i -

: These summaries indicate the d1ff1culty’suh%ects experienced indstruc~ . s

. e : Ly A e W, ,,‘:,._ o -

<. turally organizing the. information'in these passages. N ': ., -
* ’ \ 1o H .,“,, './;' " N i : /;/ - o
The data frOm the reeogv1tion~prcvide sqme indicaxinnfcf”tﬁe nature

3 A . N ' LY .

: : . “ L ‘ 5
‘ - of the informati%n remembered frem the passages by Subgects‘in the s -
o . i e - ' ! i ‘ . FE

ﬂ U 1 . 3 L . . co o
, e : N St

. : . . . -~ . . v . R
N . ‘ - i e CEDA [ LT
g . . . . AR ; -

ta
.

. L . N . . . - T , . - -




-

- varioys structuring co itions. When the passages contain ddentifiabie
. . . N . e ’ .

N

= . ) - . . . J‘ ‘ .
T ] plot structure, subjécts idenEify and instantiate,prototypical frames |, )
K » w1th speciflc 1nformat10n from. the passage.‘ Much ofrthe’processing°ef—

' K]

fort in these condltions is devoted to establishing the abstract struc— Teon

.

tural relatlonships wong events -and characters. Hence much!of.the ‘ -
] . ‘

- * :
' ' . . : '

R detailed%surface information }s forgotten._ However,.when the: passages
- 4 : : - . ‘-. ~""‘

"are less structured more»processing effort is devoted to.retaining sur-
- face information,from the-passages, This claim is supponted by then~’;/u~*‘" )

v/

false alarm data for True.Summarizations and Incorrect Fillers. For ", ~

, SCART both of these item types the.underlyingfidea_frdm the original text is .
| ' . N o e T . ' : )
' - : .preserved but detail in the'surface structure is changed. -For the True -
- . N Lo ) o ~ oL i T, . t ’
Summ&rizations, the changed-detailﬁis'the sumparization of several

a*." ‘. ..

_ o events from the passage into a single statement that did not occur“ori“*“»”"'
" -, ' N ] - ‘1 . . -~ - v?q
o - g1nally For the Incorrect Filler an-event occurring in® the passagg,'§ oo

T

. BN , . L . o ° Lo ‘ e é .
" waé. altered in a 'single detail 6f time or character involvement. For .
i v ) l‘ ‘.\ . o - S T " : . N . - _' ’ . 2 o, - - r
. these itém types errors were mpst frequént in conditions in whic e. ]
A . g ‘ B . . . . g ' . . . N K . Kl D_ ~

' passages Were well-structured, and erroii/ifﬁEgaSE' with decreasing

) '. . Lo P K A 1 . . ,
: . B R . K : - . e
T structurez T jé/x/// _ N
N . ! .o - - . l\:, ) B . - 4 -
" : . . w Lo e ' i e L.
' .« § §he Incorrect I Tences, however, single events from the pas- ST
» . X » e ! ¢ . » \;
Lt . oo sages were ca ly linked iprorrectly in the test’ items. iWhile thg o
".;, ’ s . \ . RS e . - ) - -
. \\ ; suriace‘forms df Lhe events were inﬁact then, the structural relation—- SR
’ k(,/?’”/‘ : sh1p of|the-events was altered tomform the basis of the‘falsification ) '
,‘ - - . - ~ . C' . “ -
Lot v : . .
/Jf*//ii /> vof the statemen For‘these item dgpes false alarm rates increased -
s n A . ' | . - . ' ". LA
. : 4 -
. w1th decrea31ng stﬁucture.' That is, whan the orlgdggl ﬁassage was .
. .. . . .t % , L -, - .
.. I R . P R SN [ . . Q
Ve s . well -structtred the causal relationships among eventSnwere easflx,e9Eab- N
KY . - T & LA A - -
. . " . ) ‘ ' . lv ) / . l o
Ty ’ lished. 'Thos Imdorrett‘lnferences could’easily be rejected p~false. v
. ~? L + . . ¢ R * . . n R - =
1~ . - ’.;; ;. saw , - s . L \ .
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but
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When the passages were ngrly structured, subjects notad surface forms
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were unable to;in&ir structural relationships. Thus they frequently-

*» false alarmed to Incorrect Inferences, .in which the component events of

’

the test item were individually true in the étbry but the structural..’
) ‘ ! R8liromn

L
i oy
relationsh%p was ‘not.

. \

v
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.
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CHAPTER 6

EXPERIMENT IIT : . '

"y

The results from Experiﬂénts I and II demonstrate_ the importance'

o ‘.'

of the use of organizing fraqes in comprehension and memory for prase
. /
passages. For two,particular stories, comprehensibillty and ,recall were'

predictable from the amount of inherent plot structure in the material

. -
- P

In addition, the differences in recall for the Old Faxmer and Circle?’. -

.

Island stories in the Normal'presentation‘condition suggest»the'possible

1 -

ipfluence on recall of other Qariables, such as concreteness, simplicity/\lk\_—

of Prot structure, and typicality of the events. We now consider how
to characterize differences between two stories of equivalent structural -
, . [N . @ . .

grammaticality. For example, the~ST0R¥4Normal versions of both the 01d

4

Farmer and G@Ycle”lstand‘stories are structurallyNequivalent at a very

: . I
0 . . N .
g e

general level: . they utilize approximately the same number of charac-

v

“ters,,they both obey standard narrative conventions for temporal and

causal ordering of events, and,they’both‘have identifiable goals, event
sequences that are attempts to, achieve the goal, and'conclﬁsionsﬁrelatﬁ

ing to the goal, Yet there is a sizable difference in the rated com-

”
L . -

prehenéib}}}ty and éean recall level of the stories.
To a gréat extent, stories of the approximate complexity of these i

may.bé characterized dn two dimensions--their structure and their con-
i X . ) -

tent.\ The concept of structure has been used throughout this paper to

o

! . . % L .
refer to the functional relationships existing among the components of a

storygé%ot,'independent of’any particular set of characters or the,speci-

i

* fic actions they perform Story content refers to the semantics of the

'

’lndividual propositions of the story the set of characters, specific'

»

o : 1
= P & ) : i

x
D
& hﬂ!




s . " : . ) :
o setting .information, and the dctions taking place among the characters.

These‘tw0~dimensions are distinct in that;they' ay be more or less‘inde—

] “ -
pendently manipulated in the process of constructing stories. So, for
. ~ X R '
- example, different stories may be conStructed within the same structural .
’ -3 1 At e

framework by-varying. the semantic ca/tent of the passai: while holding

the plot structure constant. Such 'pairs of stories wou be useﬁul in ,
' studying similarities in cognitive organization and memory for stor1es ' %
-t having differing semantic content but the same formal structure.' Such\a >
5; vt manipulation would allou the assess%entiof the effects of such variablesL

| as linguistic complexity, meaningfulness of the passage,:and imagery on

-*-‘_\"w,,,&'; R n- \

memory for stories. Furthermore, if these variables were manipulated in

~

"a story context, their effects could be assesséd in a relatively, natu-
- - ¢ : . 7 . V\_v . o
. . ~  ralistlc processing environment, rather than in a set of isolaged, unre- ..

. . ; .
. . \ . . 4 .
.. . 0 . .

l.”f ~ lated sentences.
s . Q -
.. , Conversely, a potential experimental manipulauion mlght 1nvolve the

- \ - N
A : "¢ . . »
Sy construction of stories with' different underlying plot structures but

e ———
~

© with identical settings and characterrsets. Such‘a manipulation would

) 7, ' A : : - .
¢. permit an independentr assessment of the@influence of particular plot
structures on r'omprehensibility and recall while-contfolling for poten— :

b4

tial differences in comprehensibility due to content. . In the ‘most ex-

" treme case, such a manipulation would require holding constant thelseh

mantic content ‘of each indfvidual proposition, while-altering the infef—":
L Hable structural relationships of the plot sequence. This was precisely

Ot “the manipulation performed in Etperiments I and II, "in which the seman-

{

T dic content of #ndividual propositions;in the presented passages- was

=  held constant across conditions which differed in the amount of inherent
G ' - ‘ ~
"I,,(tttttttt““ A".f"‘::ga, ‘ ,1 . ’ . ‘

A, » .

3
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/ ) 4 . .
plof structure. v : . ) ' . .

_ Another possibility for the manipulation of structure would involve
. . » . . f _ : '

the repetition of the character set and setting in two successive nnre-;

: T C . .t '

lated but‘equivalently well-structured stories. For example, the .0ld

-

A

farmer and his animals might appear in a second story with a different

theme, plot structure, and. event sequences. This manipulation would _
prov1de 4 measure, for the extent to which- comprehensibility and recall

of the passages was due to structural simplicity rather than simplicity

and familiarity of the character set and context. o ,
The observed diffefences in rated comprehensibility and recall be-

tween the Old Farmer and Lircle Island stories may be interpreted within
§ { .

the analytjc framework described‘above. Structurally, the 01d Farmer

N . . P ; ) ': .

story is well-defined and simple. - Each action of the story is an at- .

5, .
! -

. tempt to achieve a Specfficﬁgoal and the nesting of goals and subgoals

°
provides a ﬁtructural redundancy cpntributing}to the story's simplicity

and comprehensibility Fnrther redundancy in the story 18 provided by

the repetition of,the same informationhin'successive Sentences, as in

. ' v ;
(1) . . . The farmér asked his dog to bark lobdly at the;

<

donkey and thereby trighten him into the -shed . .. ' ;

n,

So then, the’ farmer asked his cat to scratch the dog

.

so the dog would. bark loudly and thereby frighten the

' donkey into the shed. *

. -t ‘

’ .

(2) ,‘. . As soon as the ‘cat got the milk it began to o ey

~ Y

scratch the dog. As soon as the cat scratched-the ) . o

dog o v e
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Another device providinguredundancy in the 01d Farmer story structure
) ) :

is the repetition of surfgce forns in the description of similar actions,

(N

as in *(3) and (4w '<;Av/‘ .
(3) e o First he farmer p le&\theqéﬁwﬁézwibut the - -

‘ donkey wouldn't move: Thgn the farmer pushed the . . ;}

¢ . . .
- K . A .

. donkey, but‘still the donkky wouldn't move . . ..

" (4) . . . As soon as he gave the hay'to\the COW o o os

.

As'soon as the cat got the milk . . .

~

As soon as the cat scratched the dog . . .. '

The effect of these repetitions on a story comprehender is to reduce the

amount of new narrative information in thé’&nput stream;vincrease the

‘extent to which previously-created structures for events may be utilized
in the comprehension of current propositions, and to make explicit the -
- ) -' ~ :

causal relationships among' events. In additidh, the overall plot struc-

ture is a familiar one which has been utilized in nuperous simple sto- oo

-
ries; henceqthe frame for the story's structure is-one alregégkfamiliar

. - . v e - . . N ., .
“to subjects. . ‘j‘ " ‘ ; . - B '

= In contrast, the Circle Island plot is not highly stereotypical in

&

aifs structure. There is little.. inh%&ent redundancy in the passage in

terms of repetition of propositions‘or surface forms.. As such, subjects

should find the construction of the appropriate organizational frames

more'ﬁifficult than for the 01d Farmer story. - If this were in fact the :

’
- . b -

'case, then the observed results of lower rated comprehensibility'and'

’ L3

) Loy
mean recall would be eypected

. ) . f .

11"3 S

.
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In the forner, the characters consist of a farmer and familiar farm: o

. .

animals: a dog, a Eat, a cow, and a donkey. Furthermore,’ the animals'

actions in tlre story are stereotypical of-their normal-behaviorsf the
: e ‘ e ' : : ‘ o
- donkey stubbornly balking, the dog barking, the cat'drinking‘milk, and

the cow-eatingkhay ahd giving milk. The use "of these standard, highly-
.

-

frequent animals and their associated actions in the Story means that
\, .
3 PR ‘ :;.nw 2 , ; )

prev1ously—learned frames may be accessed and used by subjects in com-
- prehending and remembering the"story. By contrast,'it wpuld be expected
Ol . : . . ’ L .
: .that if the animals of the 01d Farmer (0ld, Zookeeper) story had instead

El

<

’ been a gnu,.a lemur, an iguana, and a4 penguin engaged in uncharacteris-
. 5 - ” . .

. tic actionms, thé\mean recall level andAéomprehensibility,ratings for. the

story would be reduced. In the Circle Island story, a new "charactef"

. . . >

was introduced the“pro—canal'assooiation' the other charadters (sena-

. o tors, farmers, ranchers) sere less’ concrete and familiar than the:farm
;a “ ' anjpals.f Furthermore” the»existence of the Circle Island characters in .
» ' the storyiwas "less obviously suggested by the context ‘and setting of
- . .‘ “the story than .in the Old Farmer story, and‘lhe actions carried out by )

‘these ch ac cters are not highly associated -with them.

~ >_ . There fore, establishing the moles and relationships of the charac-

Ty » o

E)

"! '; . tens in the Circle. Island story would be expected ‘to require more 1earn—

ing than;for the 01d Farmer~story, sincezless extrarexperimental[know—
.ledge could be brought-to'bearrin making those aSsignments.~fThus‘it
~ 3 . ¥

) would be predicted on the basis of cpntent differences that comprehen—

sibility and recall of Lhe Circle Island story should be lower than For .

4 Y

.
> PN Y - . -

- s L the 01d Farmer story . ' T R ﬁ
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Experiment II provided some experimental evidence'for these expec-

Ce

tations-in'the;form'of higher mean/conprehensibility ratings andgrecall

" levels for the 01d Farmer story than for the Circle Island 'story. How-+

-

ever,'because of the confounding of structtre and content differences

between the two stories, it was impossible to assess to-what extent;each
. . . . .

of these dimensions contributed to the observed differences. It was"of
interest to determine the.independent effects of structure and content

.on memory in' a controlled experimental situation. In Experiment lII

passages with controlled<structure and pontent were presented to sub-

”

jects for later recall. The concreteness and familiarity of the content
. T _ ‘ )
of the‘passages\was varied, as was the structure of the plot, in order

to determine;their separate.effects-on recall.

Two, passages were presented in sequence,~and the relationship be—

h\\‘tween the two passages was systematically varied In one condition, the

*

' . ;
‘two passages were identical in plot structure but differed in the parti-

T kS

‘cular set of characters and their. actions. It was.of interest to deter—

~

. [ 3 - . g :
'mine whether the repetition of a plot structure in'two~stories wOuld

reinforce the structural frame for the plot and hence facilitate learn—

.ing of the second story, even though it contained unrelated characters,

»

actiéns, and a different setting. In a second condition, the set of
characters remained constant whereas the structure of the two stories

a

"varied. .Thus, a story with a given set: of characters would be followed

by a new story, structurally unrelated with the same characters.‘ Two
alternative hypotheses for the expected ef fects of this manipulation

3

-

are possible. if presentation of the first story inﬁroduces-unfamiliar

or abstractnconcepts for which referential.contexts and relationships

.. . o . ‘ .o -
. . : . 2 . .
* - B ¢ Ed . o . .
. R : - : P ] S
. o . .

\ -
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~
. - " .

. are established then these relationships might be maintained and
- [ 3

h '

b utilized in a second story The repetition of these characters and ré—

lationships in a second passage would allow subjects to utilize the
o Ca
structures encoding the relationships among characters which had been
formed.during comprehension of the first passage. This priming effect
/
1~ ¥
for characters, similar to the‘one dgscribed above for plot structures,
© ﬁr‘ . /..-
: _ might be expected to facilitate second—passage learning“by providing

f—t

\
ihcreased meaningfulness to the ch/;aeters and ‘their relationships.

(o
<;:t R If on the other. hand contextual and relational information about

characters provided in the first jfory was unrelated or inappropriate

~

“'~_« to- the second story, then the. repetition of character sets would have )
nterfering effects on the: Jearning of the ;second story On subsequent
. recall then, it would be expected that this proactive interference .

L
# . : " . -
.

Por o would produce'a reduction din recall levels relative to a condition in
' : g . , o
which the characteriset was not repeated. R ' : .
a . . : . NG «x ) N

»

Method

' ‘Materials - : " - PR ..

L2

E

oL -Four stories were useif representing two distinct piot\strﬁctures

' and two character'sets. ‘The structures (denoted hereafter by S) were
" , - »/
, ’? taken from the STORY—Normal passages of Experiment II. The structure f

.'.‘ .

dition, followed by a series of attempts,by the main character to

achieve the l. Each subseq uent attempt results in the creation of
q

] ¢

‘a nested subgoal (to a depth lf four), and eventually each subgoal is .

1
.« -

achieved and the top—level goal is attained The atructure of the

11_6 IR - :

. of the Farmer story (SF) congists of .a statement of a desired goal con—'

»

.




Y

N

~

'~ mers and ranchers (see Appendix IIIb) The other passage (S C )

. o 117

- and his cow. The passage utilizing these characters and the Farmer

’chéracter set was used wish the two ‘structures to produceltwo other

107

{ " R ._a , .

Circle Island story (SC) involves the statement of a goal and the crea—

-

: *tion of a s bgoal by the maln, character, the attainment of which is pre-

-

sumed to lead directly to the attainment ofﬂfhe main goal. However, '
1) . Q"

after the attainment of the.subgoal another character‘interdenes and .
¢ . ~—’ \ . ’ ) ' . .
" prevents attainment of the top—level goal Thetresolution of the story ) -

1s the planned oﬁ\accomplished retaliation by the main character for

\

denial of the goal\ e

-

.

" . e

From each of these structures two stories Were constructed by us-

ing abstract or cencrete character sets (denotedvby C). ‘These clrarac- .
4 ) ‘ = ) R e
ter sets correspondedlclosely'to'those'utilized in the passages of

-

Experident II. The cohcrete character set (Cp) consisted of the char-

acters from the Farmer story" the«farmer, his donkey, his dog, his cat,

o

¥ structure (SFQF)«aas preciselylthe'STORY-Normal passage of Experiment I

(seebAppendix Ia). Another passage was constructed utilizing these .
2 » i . I3 . ) . 2 .
A . . A . B “s .
characters™and the plot struc¢ture of the Cigcle_ysland‘story (SCCF). o .-
] . : R - B i Fy ‘ e v

This passage is presentedJin Appendix IIIa. Similarly, an abstract = -

stories; This character set was similar® to the set usgd in the Circle
" - e

Island passages of Experiment II but was algered so bs?to be less con—}
crete .and meaningful. The characters were three arbitrary, abstract

.

groups’ called the Populists, the Federalists, and the senators. The,

» » > .

story constructed from this character set and the Circle Island struc— ‘

L “ Y
M .

ture (SC @) differed from the STORY—Normal passage of Experiment II

only in the, substitution of the -terms- Populists and Federalists for far*
o \

N ’ C o

e o v o
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+ dnvolved tHe Federalists"attémpt to wip pé%sage of a bill in the Senate '

CoN ) : -
with the ‘ensuing creation of .four hested subgoals and the,evéntual Suc~ e

. s » _— _ .
cess of the bill. » This passage is ﬁresented in Appendlx IIIc. : '. «
. , . | S

/. _ ' . o ; .\_t-—-—\_ . ‘ o A b
Subjects - “on N o e ; : .“u: o

L »
L

Forty~e1ght Stanford undergraduates partieipated in -the one—hour .

N ’ o o *

experiment for either $2.00 pay or{to satisf* a course requ1rement. ST
' o : . ) : C o .
Design ’ ‘ o - .

i LS

A2X2X3 between-subject design waspuseda The independent var- .

: © 1ables were character set of Story 2 (concrete. CF,fand abstract:-Ccsg-
. ? . >
. plot§structure of Story 2 (S and SC), and the relationship between

. . Story].ahd Story2 The three‘types of sequential relationships between } . T
. , : .

~stories 1 and 2 were samé structure, same characters, or unrelated

. o™ - e
In the unrelated,condition a subJect would réceive as his second story L e
. ’ ; . . ) . 4\ o ,, L v v A
%%e one - sage of the remaining three which shared neither structure ° o
nor content with his*iirst passage. For example,'a~subject in-this con--

dition would receive as his two stories either the pair S CFC3 S CC"

o : { or the pair SFCC - SCCF In total, then, there were 12 possible se-
. . . P ) ) W vl v . .
- uences of sto airin s. S . N . O
q rY P gs. : e , —

. ~ . . . . ' N . E '
Procedure . ™ -, - : ' SN - T

- ’ " ' ®

SubJects were tested in groups varying in size from one to four
people. An incidental learning procedure was used. Subjects were® in-

otructed that they would:.be presented a set”of stories, one ‘at a time,
+

for which they were to perform several ratings on a1l (low) to 10 (high)

scale. Ratings were.performed on three*dimensions: .comprehensibility,




-

','ratings. The procedure was then. repeated with the second story When

¢ *109

. ",
~ e - 0
- ’

imagery, and meaningfulness. .The comprehensibilityiinstructions were

L identical to those 1n‘Experiments I and II. Forﬁimagery, subjects were B .},'

Q o

instructed to rat*\how/vivid a mental picture or image they could con-.

struct of the actions and characters portrayed in the story For ‘mean-—
Ingfulness, subjects ‘rated the extent to which they could identify the .
chardcters and actions of the story to preyious experiences they had

r

had; other stOries they“had'ﬁead, or familiarity they had with the char-

-~

_acters and problems being discussed.
e o

nassages were presented visually An ouerhead.projecfor displayed

, 5 o : .
the stories on a Jwall in front df Ehe subJects. Eaéh exposure ontained

one entire sentence, and a five—second interval was used for each expo-

v i s

sure.- Since the stories varied from 16 to 18 sentences 1n length ~tota.l
P

»stimulus presentation tims was approximately 90 seconds.v After presén—
) X . _

tation of the first story by this method -subjects performed thqf/hree.

’ ~

-

,subJects had: completed the ra&ings for the second story, they performed I ,{’.

e

an unreLated interpzlated readiné task‘for approximately 3% m}nutes. o~ S ]

~ LI
- > .

fSubjects were then instructed to recall verbatim the first passage theg

"had’ been presented. “Recall instructions were identical to those in?vf R

' Experiments I and II Recalls were written on a ‘blark sheet~of paper,

° . -

and unlimited recall tﬂme was allowed When recall was completed for .
« - . ‘Q' k R

‘the’ first story, subjects were asked to recall the second story iq‘the .
. ‘ ‘
' . ‘ : . Ll P
same manner. e 7\\ . . ] Lo N
v Lo . . N \ﬁer
1 - v ) )
- ’ ¢ T .
e.' " - - .
. ) - ‘
. ‘ s e
. . ~ , c . :




@ PU L B ‘Results : , e R
o , o _ N : . . e -

Subjects ‘mean’ ratings of Comprehensibility, Imageryx and Meaning—

fulness wene computed for’ each story type and comgined across both ser-

Lo
t - L

o

A
»

ial positions.. The’ Jnean ratings for the various® stories are ‘given 1n J?{ SEEAR

- -
o

wiable 4 For Comprehensibility, the mean rating for SF’ the two stories: iia .

- < . .

utiliz1ng the Old .Farmer structure (8 73), was greater than those sto- oo
' \'“ 1 . \. 3 ¢ . ) - .
. ries utilizing the Circle Island structure (S '7;48).‘ This difference,
el ‘ . . .~“. Y -

[\,was significant, F(l'92) = 9 10 p_< .005. There were no sighificant . .
differences in Comprehensibility»ratings due to"eithertcﬁaracters or O ot

td L4 . . . 4
L2 . . .

| the interaction between Structure and Characters. For Imagery‘Ratings,'
| - e

o voe .

there was a largekdifference in mean ratings for those stories using :

“ — T ’ A '

L the‘Old Farﬁ/r characters (C 7 73) and those using the Circle Island

- e’

characters (Ccﬁf 5‘16) This difference was highly reliable,aF(l 92) L

;= 28.63,lp < 001%‘ No significant differences due to Structure or in— T
. . [ a . - . . " ‘,\\ - ’

”"teractioq Were.obtained for Imagery ratings.“ For~Meaningfu1ness, no

differences'were"obtained due'to either Structure or Characters. Since

it was possible that<the effect of.repeating a character set across ' -
. ' / .

stories might increase the subJective meaningfulness of the second

. L.
£l . - ' -

story, the Meaningfulness ratings for the second passage presented were -
computed for both new and repeated Character sets.‘ The mean -rating for

.neW'character'sets hus obtained‘(S 06)~uas greater than for repeatea ‘
cﬁaraéter“sets'aéji;), but this difference as not significant; - ' o ;f

In addition to the three ratings For a'presented gtory; the total -

R i -

: number of propositions recalled for the. story was determined for each
subject by scoring the‘recall protocols: for gist according to the . prodf

cedures used in Experiments I and II. Since the total number of pro-

positions varied slightly for the four stories (between 33 and 37), , g7
e, o~ - B

~—

120
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recall $dores were, converted to pnoportions. The ardsin transformations
- : . ) f; o . R ' -

o . of these &portions were used in: statistical tests "to insure homogen—» s -
. . @t C : o . . v -iy'. \ -
: _e1ty of cell variances. A i ‘ . ff e 4 e S

’ e 1= .
s wle " - a - .

The relationship hetween rated: comprehens1b111ty and recall was

- . . L Ql.._
"'vdetermined by correlating theée obtained measures across all story types =
ST S and*pairing cond1tions. As expected there W, s a- s1gnifi¢ant correla— S

tion between rated comprehensibility and subse e N
N . l; J

2 '~‘f_ 't(g4) = 6.45, B.< Ql Siwﬁlarly, there was a/svgnificant thpugh ;' ) ‘

o

\
smallen correlation betweén rated 1magery and re£all for all passages’lug
&
‘ « 1. B o . ,4.,.‘*{ “ .

= .37, £(94) = 3. 87, 2 < .01, ) o e - ,_'rf

S B Overall rmcall\of the stories 1mproved with pract1ce. ,The mean

recall level of all stories,presdnted ffrst was 40/ while mean rtcall

[ .~
’

o of stories presented second was 494. These means differed reliably,h.
3" : : ,V’. "
- F(l 24) = 8 49, p_ < 0‘]:{&4‘ Both Structfure and Character variab 1és influ- "

g — o
'S . . - . Ly . l

enced recall Across'the Entire experiment recall of stories‘using

CFs £ . - ' .

the’ Old Farmer structuré’(S %) was 31gnificantLy greater thah recall of" :

= . stories using the C1rcle Island strucSPre (354), F(l 24) 21 51; .E Q N
A ’ Lo H Q M . .r': . s
.01, Simllarly, mean recgll of stdries using the Old Farmer character ' !f

. ;//Jf set (49/) was reliably‘gfeater than recall of stories using the.gircle
o - et e : -

e ' .vIsland character set (404), F(l 24) = 8 18 ‘p < .0L. None- of ‘the. inter-
. ) ) - - r(u. e N

B _ ‘actiohs’ among Structure, Character, or Serial Positlon were significant.

. . S * v P ot - [
- .

*ﬁéparate anaryses ofﬁGariance’were performed on the data from the
v PR . . ERTI .

’first and second story recalls, in order to assess as an 1ndependenb

. variable the effects of "the thrae types ‘of inter—story relationship on’

?recall..,For the stories presented first to subjeets, b%th the Old

4 EEENTIN

. jgarmer structure and characters prod\\ed better recall The mean, reca 11

- - - . o . S
.




‘The proportion of‘propositions'recalled is given as a function of story
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.

of the story types,was 60% for § CF (01d Farmer - structure and charact—

[

ers), 40/ for S 34A for SCCF’ and 264 for SCCC The effect due t%

Structure was significant;ig(l,BG) = 7.16, p < .02, as was the effect

due to Chayacter set, F(1,36) =.14.28, p < .01. The results of bothc/

recall- and comprehensibi%ity ratings replicate the findings of Experi-~

< ’ *

ment II. In that experiment, the 01d Farmer story in the STORX—Normal

condition (designated as S here) produced higher. comprehens1b111ty

. ‘/l
ratings and recall levels than the Circle Island story (designated as.:

-

> ~:'.
ScCc here). Overall mean recall levels were lower for the stories in

n - ~

Experiment III than in Experiment II. This result may be attributed . Ci '

primarily to the use of an intentional learning procedure in Experiment TN

II and an incidental learning procedure here. “ ,
First story recall was not infiuenced by which story followed it -
FERS - : ¢

in the presentation, sequence. 0verall, recall level of the first story

was 39% when followed by presentation of an unrelated story, 45% when

”follpwed by a story utilizing the same“structure, and 36/ when followed

by a stary with the same character set. These percentages were not re- o
liably different. ~

v

' The results for second story recall are summari%ed in Figure 16,

type ‘and relatedness between the first and gecond stories. lt may, be

noted that in five out of six instances the mean recall for stories us-

&

ing the 01d Farmer structure was'higher.than for the.cOrresponding -
story (i.e., the story with the same character set) using the Circle

Island structure. This mg&nﬁbffect of the Structure variable. on.recall
. ) S ; \\\\‘\‘ RN SO
was’reliable,_g(l,BG) = 18.32, p < ..01. Considering the_Chaiacter .
. - R ¥ . ' ’ . ' X . \\ )

L

no "
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Figure 16. Mean recall proportions for the stories and rela‘teénéss A |
__ —————condltions of Experiment I1I. ' o
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ivievel overall was 627%.
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variable, in six out of the six pairs the stgries using the 0ld Farmer
characters were recalled better than the corregponding stories using

the Circle Island characters.' .-These differences due to characters was

~

reliable, F(l 36) = 20.10, .R < .01.

~ The three 1ines in Figure16 represent the recall proportions of

the four stories as a function of the relatedness of the first and sec-

ond stories presented Overall, the mean recall of all four stories

when the first story was unrelated (i e., had different Structure and

Characters) was 51A. This mean is broken down into proportions for

each story type in the middle line of Figure 16 When the second story

’

presented repeated the structure’ of the first story, the mean recall

This mean is a composite of the four points in

the top line of Figure 16, When the second story presented to.subjects
repeated the same character_set, the overall recall level was 37%. This
condition is represented in the bottom liné of Figure 16. It may be

N

noted that when'the story structure was repeated recall improved over’

the unrelated condition for all stories. ’Similarly;‘when:the character

e

: ‘ . v o
set was repeated-in the second story, -recall was worse than in’ the un-

related condition for all four stqries:
) . . /

~

Keuls'

Repeated Characters to differ rpliably from the'mean for Unrelated ,

ness variable was.highly reliable,_E(Z,BG) = 11.26,’p_%-

~

This effeet,due.to the related-

a

.01. Newman-

tests declared both the overall means for Repeated Struéture and
s i . .

£l

stories (p < .05, for both);

1

h B

-y

-
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DiScussion

: The re9ults presented here suggest that both structure and content

»

play an important vole ‘in memory for stories. The rated comprehensi-

.

. o
bility of stories was found to be splely a function of structural com~

__‘:(/)‘ Lo

plexity; When the plot  structure 'was made‘simple throughfthe use of

repetition and redundancy, the stories were rated as easy to comprehend.

A more densely structured plot with nolrépetition produced lower com-

-,

'prehensibility ratings. Story Imagery, -on the other hand, appears to.’

: _ ' R | s
be strictly a function-of content as defined by theusfgry characters

-

and the particular actions they perform. However, rated imagery was

unaffected by structural complexity of the stories. Both comprehensi-

blllty and imagery.ratings were significantly correlated with recall,

u

~and, 1nsofar as* the two variables reflect metrics of structural .com-

. - ” . .
. . .
plexity and content concreteness, indicate the influence of structure.

a ¢ ) -

and_ content'components:in memory for stories. - .o.E ‘

- : )
As direct evidence ‘for ghe independent influence of structure and
- . g . . 5 Y .

'content on recall of stdries, both these variables were significant

“ . o
. - -

sources of variance in recall of b°th“£i§§E:‘Eﬂq secondfpresented sto-

- N 0 . - \ -’
ries. As expected, recall was best when tlie plct struc ure was that

' .
- I A

-

: [ . T R
taken from the 0ld Farmer story.- The rehatively high comprehensibility

bratings for this, case suggest that subjects could readily producelthe

3 - L]

required plot frame for the story and use it to encode the events of.

the story. When the Circle Island structure was used in the presented
stories, ‘the reduced comprehensibility ratings indicate that subjects

found it more difficult to produce the integrating framework for the B

sStory plot. This difficulty in identifying the appropriate organizing

P e

1aw'

tf
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frames was directly reflected'in the decreased recall‘proportions rela-
a oL ' : v

tive to those stories using the 01d Farmer structure. -

Similarly, rated imagery* of the stories was found to exert a signi-

~ficant influence on recall. 1In the context of this experiment,. the

"Imagery" variable referred to skveral charactéristics of story content.
The concreteness of ‘the specific characters in the stor1es was var1ed

hy u51ng either the h1ghly—concrete, imaginable, and famlllar 0ld Far—

[y
. ’- .

mer characters (an 01d Farmer, donkey, dog, cat, and,cow) or the more .

o 3

abstraet and less\familiar Circle Island characters, which were‘céncepts

representing‘varioussinstitutional,collectives (the'Popnlists, the
Federalists, the Senate, a scientist, and a union). The actions:per;,
formed by the 01d Farmer characters were concrete.and highly imaginable1

the dog barking, the cow giving milk,'and so ‘on. The actions of the )

Circle Island characters; on the other hand, weré abstract in that they

dealt with complex polltical maneuvers among the story s characters,

“the comprehension of which involved extensive»abstract knowledge about

the pélitical dynamics of demccratic governments. . Furthermore, the

“actions of the 01d Farmer characters were‘those~typicaIly associated

- -

with the animals who perform them,aand hence were easily 1maginable in

association with the animals. So, for example, it is relatively simple

Y

to'imagine a cow giv1ng milk or eating hay. This stereotypy was not
present with the «Circle Island characters, whose actions were those of

political factions performing abstract actions for the achievements of

-specific goals. While the observed effect of'character set on recall

was found to correlate well with imagery,'it might be argued ‘that the -

effect was dqe not to imagery but to the extreme familiarity of subJects

L 121

B
r

i.<\i : j;f"




an attempt to assess this effect of familiaJity,“ Subjects‘were in-

’ to how familiar the characters and their actions were to them, and to

. what eﬁtent the narrative was similar to or consistent with incidents

" measure ‘of extra~experihmental familiarity, it:appearsithat a familiarity ‘

At - . 118

with the Old(Earmer animals and their highly—associated,actionqa which

r @

produced-positive transfer in the learning bf the stories in which they

appeared. The obtained meaningfulness ratings £or'sﬁories represented

* -

',f/structedfto rate the."meaningfulness of each presented story according .

-

0

b # . ® .

yfhey knew or had read about previously. The”mean'ratingé”thus obtained

2?

txshowed no differences in meaningfulness due to the two different charw

acter sets. Thus, insofar.as meaningfulness ratings may be taken as a

-

Y

explanation cannot account for the obtained differences in recall due -
to character sets, ) o v - - ’ }‘ - B .
While structure and content of stories significantly influenced

i -

'recall of both first— and second-presented stories, transfer effects

between the two stories were obtained only for recall of . the second sto-

story First-story delayed recall levels were unaffected by whether

the immediately—presented second story ;epeated structure, cha;acters,
or was unrelated ‘Thus’ there was no retroactive interference or faci— :

J A
litation of first—story‘delayed recall due to relatedness of the two :

)
A -

stories.

2 \

In second*story recall however, the relationship of the/first—‘

c apresented story to the second had a marked effect on recall ' When the )
VoA N 4

. story structure was repeated in both sgtories, recadl of the second |

\7.

vstory was - significantly improved relative to the control condition in

which the two stories were unrelated. -This was true despite the fact .
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that the setting, characters, and_specific events in the passages were

P ~ <
3

unrelated and non—overlappin%Lin the two stories. This improvement in,

- : c N -
P recaTl was obtained for eaéh of the four stories used: as stimuli in
» . Y )
. : M —_—— Vi
® _ J the experiment. These results suggest that a priming effect or pro—

actiVe facilitation occurred when.’the same structure was repeated in .‘p§\\

both stories. During Tﬁ%rning of the first story, the events were com~

v prehended and encoded in terms of the abstract framework incorporating

- ‘the goals of the- main character, the attempts to achleve those goall,
the outcomes of the attempts, and the ultimate resolution of the story

.

. ,»vv_ ) theme. . The frames for these structural~re1@tionships are contextffree

" in the -sense that the reIationships are independent of any particular N

- “% .

. - set-of characters ot actions. When the first-presented story had been

comprehiended, a'set of'the frames had been’ organized'into a structure
- ) -corresponding to %ye structural relationships presented in the passage.

When the second story was presented, subjects became aware at some

point during comprehension that the structures of the two stories,was

o related- (Most subjects in this condition reported during posts

experimental debniefihg that they had noticed that the two stories had :

»

the same "idea," "theme, or plot.") When recognition of the struc-

T
r

tural similarity occurred subjects could then use. the same'structure'

which had been formed during first—story compréhension for second-story

comprehension. ~This ability to use an already-existing organization
" would then facilitate the-learning process ‘relative to the case in
. L o . . N - V3
*which an entirely new:structure would_havg*to be formed. )

o

A

. l,) . . N . . A ‘ i . R .
=~ In contrast to the results for repeated structure, the repetition
: . x . . : . i ! & R

. of characters in the two stories produceirptoaj;1Y9-interference.

‘
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23 . ' Z )
” ‘ .

Story|2 recall was worse for all four passages when the character set

was common to both presentedastories than whenfthe two paésa%es were

° -~

'unrelated.- The nature of the interfering effects for repeated charac-

ters seemed to focus 6n subjects' inability.to discrnminate~in which
% . °
story a particular action or subject of actions among’ the characters ’
- . 5N ) .

occurred. During first—story comprehenSion~a framework-was‘formed e

-

-

~which encoded the relationship and-actions among the ¢haracters in a

particular plot sentence. When these same characters were engaged'in',

. o a different set.of actions and relationships in the'second. story, a new *
- . 4 . N
: e ' e . A .
e - . set of structures encoding the relationships had to.be constructed in <«
L e e . . L ‘ P . . ’ Lo ' ' v ° ot M '

nemory{ Over.time the ability to maintain the discriminabi%ity offac—:
. ~ -tions and conte?ts decreased, especially since.no intentional learning
. .instructions‘uere given and thus rehearsal is assumed to be minimal.
. This interference is assumed to lead:to a}breakdoﬁn of the organizing ‘
structurepfor the:two plot sequences, and hence a.breakdown‘invthe.or—

»

ganigation.among propositions from the originalvpassages. When'recall

was required on a delayed test then, the subJect was.unable to use ef-

fectively the organ121ng frames to recall ‘the indiVidual propositions

from the original texts. One subject in ‘this condition experienced T
9 * |

such strong interference effects that 50% of the propositions recalled

during first—story recall were intkusions from the second story, and
o . ad ’ -
the subJect could not. remember a single proposition from the second
( s
story when asked for Story 2 recall. While this- extreme case was the . °

[N

exceptlon rather than the rule, it demonstrates the phenomenon of con-

* . ~ o

fusion between passages in the conditionferhe more typical recall pro-

. e .
2 ~ 8 . - -

tpcbl of a story in this, condition contained many- fewer intrusions'from




ERIC.
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Qdy

the other story (less than 10% for all'subjehts'inithis‘éondition);

3 B . .

Rather, the effects of interference due to character repetition seemed

to occur at the more general level of abstracting structural character-
. _ . : Ny

"istics of the plot during second-story presentation.' The goal‘struc-

tures and character relationshlps established during first-story pre-'
N * . [
sentation prevented the easy reassignments bytsubjects of these char—

[ . R . \

acters to’roles‘in a'secend plot seQuence.ﬂ Hence sécond~st7f§<;ecalls'

were often more rambling and disorganized with respect to thé plot

. . - o - E
structure than first-story recalls, and only rarely punctuated by intru-

sions of propositions from the first story. ~Sinoe this interference

~ .
b

effect was obtained only for second-presented stories and not for f1rst-
. ~7. '

presented stories! it appears that the effect is operative during stoqr

age and learning, ‘and not at’'the retrfeval’or output stage. if the - -

ot . . : L ey
latter were the case, it would be expected that the interference effect «

-

*
@

. would be observable in reduced recall of:both stories. '; . a

It should be noted that the proactive interference effect obtained.

here is expected .only in those cases in which'subsequent passages uti-

. D
i 3 .

lized entirely different plot sequen?es, requ1ring the reass1gnment of

-character roles and relationships in each new story context. This con-

dition may'be“contrasted with a case in which subsequent passages are

*

" in some sense '"continuations' of each other; that is, subsequent pas-

sages elaborateithe-same_theme or present new problems to be solved.
. . . }w . .v . - .
within the same context or character roles and relationships. If this

# '
were the case, it would be expected that positive transfer due to char-

acters would occur, and second-story recall would improve relative to P

a control condition with two unrelated stories.

-

kA
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T CHAPTER 7

A ... EXPERIMENT IV s
. i - T )
One aspect of the process of &tory comprehension which has been ‘

- ' - - . '
L

implicitly assumed thus far but rot addressed directly is the processh

of drawing inferences.from text. The comprehension model ‘which has been

: ‘proposed here. assumes that as people read stories they abstract from

. .

incoming propositions linguistic and structural features,that they -use

tobencode the propositions into an organizational framework. Thefabi_

lity to extract the relevant information and make the proper inferences

depends on a_wide'variety of stored informationf including knowlédge" - .
/ o

about ‘the world, the laws ,of physics, causality, conventions of plot
fconstruction, and author-reader conventions employed in narrative dis- "~

course [e gy conversational postulates {Grice, 1967), presuppositionr v

implication conventions (Just & Clark 1973), ond the Given-New con-

N

t.i"" tract (Haviland & Clark, 1974)]

Much reaearch has been conducted in an attempt to characterize the

processes involved in performihg specific types of inferencing, includ—.
ing intra- and inter—sentential ‘nominal and pronominal reference

T ' '(Charniak 1973), verb-based conceptual inferences (Schank l972;»

Schank 1973; Rieger, 1974), and local relational inferences based on- . .

¢

laws of spatial relations and’ physical laws ‘of the ‘universe (Bransford

\3& Franks, 1971; )Bransford Barclay,-& Franks, l972) The types "of in—‘

ference primarily dealt with in the comprehension model for Experiments ' ‘v

T
-

L e I and II are those connecting temporally separated events of ‘a story by A
. ‘ . ) . ’ w .
: positing causal relations among events or underlying character purpose N

.

P . ) . v R
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and intent in the, performance of actions. It is through: the use. of .

“these types of inferences that people identify the structural units of

.a plot sequence and héence build an organizational framé for the story

"1t is hypothesized that during the comprehension oé stories, these

higher—level relational inferences among events oceur in two ways.

First, the comprehension of a particular event in isolation;fromvother

events din thevstdr§ requires the identification offthe-appropriate pro-

+
ad PO . .

* totype frame or situational context for that event.

.

"This 4Ilows the

assignment of particular sentential elements to appropriate slotp in
. . b

-
-

' . . v ‘ . - ,
the frame, provides default assignments and contexts from. the prototype

when«specific information is missing in ‘the currently-processed event,
7 » . v .

n~

and generates plausible inferences as part of a scenario or eXpectation
against which subsequently occurring ‘events may be,matched
w . I '

stantiation of a prototypical frame is analogous to the creation of a

token node with pointer to-the appropriatektypé node which is’presumed'

o . } .
to occur for concepts in ‘propositional memory models (e. B, Anderson & E
Bower, 1973) For example, the sentence: : . N
(1) John gave Mary the book. * . . o . .

: s e S ‘ 1.
would cause “the creatien of a new 'transfer" frame, with John as the:
DR . . . i . . ’ ",
donor, Mary“as the recipient, and the book as the object. . A plausibile

“inferénce generated b ”this frame might"Eé“that "John didn't have the -

.’
N !

& . ° ) . L.
book ‘any more." However, the sentence, 1 L

(@) John gave Mary the 1esson.~ LR SR -

Iy ”"

.

~would produce durirg comprehension the creation of’ an entirely differ—

v ©
.

ent "teaching" frame, for which the inference "John didn t have the,_\

- ES

lesson #ny more' w0uld not apply

133 -

That is, (1) and (2) differ not just

This in—.

g7

JV
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L. in the object“position, but they refer to completely different actions

)

with different sets of related inferences. Hence thﬁginitial selection

Jﬁ

‘ of the proper event frame determines which inferences may be‘plau51bly
M .

a . . . o Lt

'genérated for the event.

~ s " - . The second way in which inferencés may be’generated aiiggg/:hen an

o~

»

. 1ncoming event cannot be mappedr “into any of the currently active frames,

, . X :
T - that is, the curr ent event does not fit into the expected context. When
this occurs inferencesdare generated from'the current event backﬁards

\
’ BN s

~in an- attempt to estaFlish an inferential chaih between an earlier fname

-

. : and.the clirrent event.. This general processyof backward 1nferencing has

been referred to as'"bridging (Clark 1975l . If this inferential chain
M ,'"o B 4 '

j)can be established " the current event tan be; mapped 1nto an appropriate

\ |.~<

R\

W ia T context or a higher-order structural fram incofporatinglthe current
o ’ . 4 . O

. 3 . *tand previoﬁs,&vent.and their inferences' ay be idstantiatedQ For ex- |

. ’ ~ ‘-.; . R v - v ) . N [/ . 't_ ’ o

K i~*  ample, consider.the sequence . .. A e

2, " e L@ - 4
AR A .~ (3).»John came into-the room.
A : oAt : N

o - {4). The>chandelier was beautifitl. _ Ca ' C 8

e ehwgiearlyﬂ an’expectancy_ﬁor chandeliers did not.result from thetcompre—

LR . - " . . L. ¢ . -
. hensiOn of (3). When (4) is encountered,.it is necessary to find an
: . \ens. ) . 0, I3
* . ) . ] . . - . N Q )
' ", “infetence chain relating the two sentences. The shortest and most -’

piausible chain would be sométhing like: "John came Into the rbp@.7
s . A ) ) - ' 1.

A The room contained a chandelier. John'saw the chandelier, The chaﬂ*

- 5 . -~ ' - - IR 1
!
|
|

- o,

, t . - . ~ .
delier was beautiful.” ¢ . _ R Lt

- . . o

‘Jn‘ oo }w A simple.process model.for the.comprehension'of an eventgyithin;g

-

ttpry is given in Figure "17. When a new event 1s input, a s¢t of plau~

T A} s
2t . . N ' ol R

jskble infereﬁCeshfrom that‘event are generated.’ Tﬁﬁfactual number of

- N B N
PR . A ; . .
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.. Figure, 17. A simple process'model §Or'the generation of inférencas

duriné story comprehension..

: L ’ e T .
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inferences generated/depends on such factors -as presentation rate of o )

Roa >

i the story, the complexity of the material the instructions given to'%

the subJect for processing the material and the_subject,s perceived
s ) purpose in reading the story ~ If there is a currently active ‘frame or“f

<

f - context into which the event can be mapped it is'stored with its in- . _—

ferences, and a new event is input.‘ Otherwise, backward 1nferencing is:. ) R
= initiated in order to establish a path to a previois- frame for d situa—_ —i'

e L i > N > . * . - ..<

' 'tion or proposition. Iif no. path is found, the Lurrent event will be

stored without benefit of an organizational con*ext, perhaps with a ' _ :

’ e «r

4
bE

) . _special tag pr label identifying it as a peculiar oub—of—context event.

The probability that this .event can be later retrieved would ‘be . expected - i

to be low due to the.fact that n0’inferential pathway to another'eVent'af.g"'
,A,ulv N -

¢ ’

or higher—order context is associated with it for use -as a retrieval <
H

cue. .An exception to this expectation of low retrieval probability

. would occur if only one or a few events were markqd as peculia in an
[N . o- R s ; 4

.otherwise cbherent context. In this case, the oddity of the misfitting
- event might introduce a salience to the out—of—place event that would

increase recall probability If, “on the other hand, virtually.ill

events. in the input text -were comprehended without benefit of context

or organizing framework the overall proportion of text recall would be .
L .

expected to be poor, .This is the process that is. presumed to account
o

for subJects poor performance on recall of DESCRIPTIONVpassages or

=Y
i

5

a
a

4 randomly—ordered passages in Experiment II.

i . . .
@ N . B .

£ ' et
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If an infegencial chain can be established between the currenL

' *y . .\3-. - A ] . °

) v event and a previdﬁb frame, the current frame and the inferential chailp - . . %
. 3
o e )
~are stored -as part of a higher—order structuraI unit incorpomating the S s3oa

ki . h-\‘.
oo - - ¢ BR 2
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two events,and”their relational -inferences.

A

‘o
. Let us consider'the'way in which the occlrrence of an event can .
influence the plausibility of the inferences stored with a previously-

learned event. If an’event depends for comprehension on a prior eyent

)

‘and a particular ene of its inferences generated at the time of input

_of the prior eveng, then the plausibility and probable validity of the
. QQA hY .

<

stored inference would be increased. On the other hand, if the second

v

évent cansbe readily -associated with the priorvevent though a .chain |
. ' ) : E

which sﬁggests the inappropriateness or implausipility of a particular

.. Inference associated with the first event, then that inappropriate in-~

' "

ference may be removed from the frame associated with that event.

1
- - B .

Finally, if the second event isvunrelated'to’a particular inferencé
> a ) “ M €
from the fifst event, then the occurrende of the second event should

not affect the ‘perceived plausibility of the inference.

C w. : . -
For example, consider a story containing the sentence

(5) The:hamburger_chain owner was afraid his_love for

‘his french fries woulc ruin his marriage. ' ,
In compreh%neing (5), one might reasonably draw the following infer—
ences: |
(6) The hamburger chain owner got his french fries for free.
(7) The hamburger chain owner's wife didn t like french fries.

(8) ' The hamburger chain owner waa very fat.

These inferences might be gstored with the frame representihg‘ES) since;

-~ * . . Iy 3
they are all someWhat suggested by (5). Since (7) and (8) both refer

‘o possible. reasons why the. hamburger chainxowner 8 marriage is rocky,

it s probable that only one of them is actually, the cqgrect inference.

o ,(
5 . -
.

-

-’

P
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chain back to (5) which included as one of its links inference (8)

not (9) but the following:

128

-

This follows from the assumption that in simple stcries the author does

not intend ambiguity, and that there is a simple reason for everything.

However, there is not sufficient information in (5) to distinguish the.

‘ rélativevplausibilities of (7) and (8). Later in the story the follow-

-
B

ing sentence occurs: . -

3
(9) The hamburger chain owner decided to join weight-

watchers in order to save his niarriage.

In order to understand (9), the reader would need to build an inference

t
“

That is, the husband was, obliged to join weight:watchers to saqe_his

A

marriage not because his wife didn't like fries, but because he was fat

-

‘and his wife didn't like obesity. Thus the probable validity of (8)

becomes reinforced and @) reduced in plausibility with respect to (6),

which is presumed unaffected by the occurrence of (9)
) .
Suppose on the other hand that the later sentence in the story is

, ~

Y “The hamburger chain owner decided to see a marriage
2 ' A, A

counselor in order‘to'save>his'marriage.

A

In’ order for a subject to comprehend this sentence, an inference chain’
from (5) would be produced in approximately the following way: )

. (5) The hamburger chain owner was afraid his love for his
) french fries would ruin his marriage.

o

(10) He wanted to save his‘marriage. : “ ’
(11) He thought a marriage counselor would help save the

marriage. ' : .
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’

o , (9') He decided to see amarriage counselor in order to

save his marriage.

Neither (6), (7), nor (8) is reqnired in this inference chain, nor is

there an§ information in (9') to suggest any alteration. in .their plau-" -

;
Es . “ u

sibility. Thus it would be expected that thenperceiéed plausibility of -

- (6), (7), and (8) would remain‘unchanged in the story containing.(Q').‘ .
' These assumptions were tested'in Experiment Iv. Stories were con;,

~ A

structed in which "target -sentences [such.as (5) above] were followed v

later in the story by a continuation sentence such as (9) or (9 )

N -

that depended upon the target sentence plus an inference chain for its

comprehension. Aftér presentation of a set of stories, a ‘recognition
~ test was given for sentences from the stories. The data of interest

were the false alarm rates for test items. False items consisted of
inferences from the target sentences [such as (6), &7),‘agd (8) above]
which were equated for plausibiiity-when occurring in stories contain-

. ing neutral continuation sentences [such as (9')]. For each’ target-
’ : A ; \

\ " continuation pair of sentences, three inferences were constructed.

. The continuation sentence for each target sentence was_one~df two
. . , . o

. ) i R : N
types. 1In .the control condition, the three inferences were neutralfhith

* A e ¥
. Y

© v ...~ respect to the continuation sentence. . That is, the continuation sen~’
) ’ " » . -

tence and its inference chain to the target sentence‘neither relied on
nor disconfirmed the test.inferences [e g\, sentence (9 ) above] Since T
- o~the test inferences were all- equally plausihle, and their plaus1bility .

«

was unaffected by the cont1nuation sentence in the- control condition,’ .

it was expected that EHE\falEe alarm.rate for all test inferences would

B : . -

be equal{ . . - K -
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In the experimental conditdion, comprehension of the continuation‘ , '

2 4

sentence required the use of the target sentence and one of the test

<

1nferenceé (designated as the Appropriate inference). Given the con-
. o “o, . .
. tinuation sentence and its presumed inference chain to‘the.target sen~

_ T - - tence, one of the three test inferences would be inappropriate andtthus
‘reduced®in plausibility (the Inappropriate inference). The third of

the threerinferences would be neutral with respect to the - cont1nuation .

-1

sentench (referred to hereaftﬁr -as the Neutral inference) Hence the

3

neutral inference was equally plausible for both types df continuation I ST

'sentences.‘ For the example given above, (9) Was the continuation sen-

tence in the experimental conditton. Sentence (8) would then be the .

. oo v
Appropriate inference, (7) -the Inappropriate inference, and (6) the

Neutral inference. , - .

It was expEeted that reinforcing the Appropriate inference with
the experimental continuation sentence would result in the storage of
that infegEnce in memory with the target and continuation events. Thev,

: \
L opportunity for generating and storing the Appropriate inference could

thus arise twice: during comprehension of‘fﬁzft;;::E‘seﬂtence, and in

H . . . El

building the backward inference chain from the continuation sentence tg.

[ . '

. the target sentence. In contrast the single opportunity for generating

©

\
**Neu&falcinferences would arise during’ comprehension of the target sen-
' ‘ ) tence, while the continuation sentence was unrelated to these inferences
and hence would not attivate them. 1f this was- the case, then it would .: ‘.d

be expected that the false alarm rate for Appropriate inferences would

. a ‘ \ . ‘
- ' ~ be higher than for the Neutral inferences. Similarly, the loss of plau-h
'sibility for the Inappropriate inferences.by-the continuation’sentences ’ ;;"
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would result in a lower false alarm rate for test items of this type

. than for the Neutral inferences. y
' .’.4 . T :
¥ -~
: A Method * ™~ \
WSubjects ' - o - s |

'éﬁbjects'were 48‘§tanford undergraduates-who participated in the
one-hour .session for either $2.00 pay or to'satisfy a course reduire—
nent.

Materials | ,'-.. - 4 : E ‘ a
N 3 ¢
Four unrelated storiailyhich had a mean length of 20 sentences

K3
(3 £

were constructed for-use in Experiment Iv. Each story included'tyo

.

target—continua;%fn_pairs of sentences embedded in the text. Each

N : 2

story had two vensions, one with the control continuation sentences and

s

one. with the experimenta continuation sentences.
T

'To insure that the

-

‘nferences were as postulated, normatige>productions and plausibility

',ratings%fcrrinferences were ohtained for all target—céntinuation.sen—

tence pairs.used in the experiment. 'Twentyefour subjects, different
from those participating in the actual experiment, e used;fqr'the

%gglection of norns, Each subject received copies ¥f either the four

experimental or four control stories. Each story was grinted on a

“

separate sheet of paper, with four slashes (N inserte into the text.

5

The slashes were located at the end of each target and continuation

s * e

. sentence (two of each per story). Subjects were instructed to read the _

passage up to a delimiting slash, then to write down a set of infe%ﬁw

ences which mighthreasonahly be drawn from the information\}n the story -

141

oduction frequency and appropriateness of the

4
!
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up to that pointa Subjects were not restricted as to the type of in--

ference whihh was allowable, they were told only to generate statements

fWthh were likely to be true but which were not explicitly stated in

’

the story. Subjects-were allowed unli%aﬁed time~to produce thfese in-

When this had been done, the,subject continuedﬁreading the

.. O . . . - . - . : !
passage until, the occurrence of the next slash, and the inferencing o _{

ferences.

- . . ~

ptoceduré was repeated. In this manner a set of productions was ob- - o

‘tained for each target and continuation sentence ‘used in the experiment.

v

Since the passages included other information than the specific target—" f

Aa._

continuation pairs of experimental interest, many of the obtained ih—
- ferences did not pertain to the inference{chain connecting the target

and continuation sentences. that'was,of interest wasﬁthe relative fre- i

¥
v

quency of productions of the specific inferences which were, to be used
e . ' ’ : .
subsequently in the recognition experiment. ’ N

‘ -

When a subJeet had provided productions for all four stor1es, he
¢

was given a sheet containing a: set of specific inferences about the ;

3

stories and instructed to “rate the plausibility of each statement with®

respect to the story in which it occurred. -A‘l-(low) to 7. Chigh) rat— ‘ -

B
..

ing scale was used: 1 indicated a highly implausible or false state-

ment; 7 indicated a very plausible or probably true statemen€t3 The . ' oo

items en this rating task were the set of test inferences used in the

»

: subsequent experiment. It was important to determine tﬁat inferences Y

ff*¢\\\hich were theoretically designated as Appropriate, Neutral, or Inap-' P
propriate for Experimental subjects would be correspondingly judged as
high, medium, or low plausible‘by subjects.-

For each inference

A\l

The.collected norms are summarized in Table 5.

. - v
-~ . . ] ’ . . 4 °
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. Production Fﬁgquéncies

N Table 5
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)

and Plausibility Ratings for the Inferences

.

o

5 v

PRODUCTION FREQUENCY

(Mean Proportionb
- CONTROL
- After-Target
&ftef—Céntinua£ion

S TOTALL o

EXPERIMENTAL

After=Target

After-Continuation

- 3

A

TOTAL

PLAUSTBILITY RATINGS

_(Mean Rating)

CONTROL.

a

 EXPERIMENTAL

-~

Used in Experiment IV

"

W~
v

INFERENCE TYPE

-t

A

Inaﬁprbpriaté Neutral ~ Appropriate  Mean

.32 .30 .30 .31
.08 - 14 .10 311\\g\
Tooue00 b 4o T 42 O
a . ; . %%5 B
.33 .34 .38 .35
.00 .10 .22 AL
) .33 b B0 T 46
LY ’ . ) .. N
4.60 "4.87 4.65 -
1.88 5.07 - 6.59
4
o
e
143, ~
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type, meansproduction probabilities and plausibility ratingsfwere com-

-

_puted across,subjects andmstories., The "Inapproprlate and "Appropri-

".ate" labels of inference type apply to the Experimental.subJects, who

t

"received continuation sentences which differentially reinforced these

P 1nferences.'rIt was- hoped that for control subjects all such inferences
would be rated as "Neutral."

For the production norms, mean production.probabilities of infer- o

ences designated as Appropriate, Neutral and Inappropriate are given

i . :
. ]

for the after—target and after—continuation locations in the passage. '
Since the control and experimental stOries~dlffered'onl&,in the contin— .
uation sentences, it was:expected‘that production probabilities would
. be equivalent'for the after—target productions'for Qontrol'anddExperifr
mental stories. furthermore; since appropriateness of the inferences
‘was determined by the continuation sentence,'no'differences.uere ex; -
' pected-anong inference types at'the'after-target loca;ion. These ex-
wpectations were confirmed: thezmean productionjprobabilitp of. infer-

ences of experimental interest at the after-target position in .the sto-

ries'was .31 for the Control stories, and .35 for the Ekperimental sto-
ries. 'In_addition, there were no differences‘in'these probabilities
-across -inference type, all individual meansifalling within the range'of

.30 to .38. . - L - \

) - .- . = .
For the after-continuation productions, it was expected that in-

ference type.w0uld have an effectvin only the Experimental'passage, re-

. -~

inforc1ng the Appropriate inference and disconfirming the Inappropriate ‘.'}

-

inferences. This prediction was‘épnfirmed for the Control stories no

3

s differences in mean production probability was obtained at the after- o i

ii~ B . :'.A // v . 1f1.1. R ‘

D . K
S

’
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continuation'quation, but a large effect in the expected direction was

. Y

obtained for the Experimental stories. Across both story_posﬂxions;
then, the thfee inference types were edually likelylto be.producedffor
the Control stories (.40 vs. .44 vs. .40), while for the ekperimental
stories inference type prodUced'large differences inrproduction proba;
bility (.33 for Inappropriate, .44 for Neutral J.60 forlAppropriate);
As expected, the Neutral injerences were not differentially affected

by passage type ( 44 for both Experimental and Control passages)

Since the plausibility ratings were obtained for the’test infer—

>

_ences after reading of the passages was completed it was expected that

in the Experimental condition plausibility ratings. would be increased

for the Appropriate inferences relative to the Control condition aﬁd
relative to the Neutral inferences in the Experimental condition. 'Sim—
ilarly, it was‘expected that the Inappropriate inferences in the Experi— p
mental condition would receive low plausibility ratings relative to -

these same inferences in the Control condition and relative to the Neu—

L3
3 .

" tral inferences-in_the Experimental condition. It may be noted,from

b <

Table 5 that each of these predictions was.confirmed. In the control

condition, there were no differences in the plausibilityAratings among

.

‘the three inference types. For the experimental passages,-the Appro- .

priate inferences received the highest plausibility rating (6.59), t

. Inappropriate inferences the lowest ratings (1.88). The Neutral infer-

- ences, with a mean of 5.07, wereunearly identical to the same .inferences

-

in_the‘control condition (4.87), " ‘ . ) . .

o
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Design and Procedure . ot o ‘
A between-subject design was used. 'Subjects were assigned ran-
" domly to either the.control or eXpetigental condition. They were
tested in groups ranging in size from one to four personms.
. oo . (- . A ] . ] v
" An incidenfal learning procedure was used. Subjects received . .

copies of the four stories, one per page. They were instructed to read

a story.through once at normal réading speed, then turn the page down

and. rate the story on three dimensions:'rcomprehensibiliéy, imagery,

Y

and meaningfulness. Instructions for the ratings were identical to

those used in Experiment III. After the ratings had beEn'CdmpleEed:'i“

’ .

‘the subject went on to the next .story. The procedure was repeated un-

til all four stories had been read and rated. A Latin-square design

‘was ‘used ,to couriterbalance. the presentation order of stories across

A}
. B3
subjects, o o -

After all the stories had bee& read, a recognition. memory test’

&

was given for sentences from. the story. 'A separate block of test items
= , , , _ ;

was given for each story, jin the same order in wh}ch the stories had

been read. The Experimenter read a set of sentences aloud to the sub-

°

jects. For each sentence, subjects }esponded "yes" if they thought the
sentence had been -explicitly presented in the story, and "no" if they

thought the sentence was not presented- explicitly in the story but re- '

r .

.

by subjects on individual response sheets. - The recognition test for

“each storyvcontained 12 items:’ six true sentences from the story, and -

[ . i ¢

‘two sets of three "false" items, each set- representing the set of in-

N

ferences for the two target-continuation séntence‘péiré in the story.
A‘* L '— ’ .:ﬂ’;‘“‘ '

N <

i
.
o \
5 .
~
) e -
~
-
°
L

presented instead an inference about the story. Responses were:written:
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The order of test item presentation was randomly determinedﬁfor each =~

v

experimentalfsession.

! ’ . S : Results .

The mean false alarm rates for’the various inference types are

i

: summarized in Figure 18. Reliability tests were performed on the ex-

perimentgl effects using an analysis of variance that treated both sub-
. '
jects and inferences as random effects (see Clark, l973). The overall

hit rates and false alarm rateés for the two experimental groups were®

r;'equivai’anb. < The- poob abi Mty of. co::réct ﬁ:ecqgﬁ-,tffﬁ. of .a §Sentence from

one of the stories was .839 for the Control group and .:844 for the N ,

Experimental group. Similarly, the mean probability of a false alarm

to an inference not explicitly stated in'the story was‘.253 for the.

LN S
. : - e

Control group. and 347 for the Experimental group. The difference in
false alarms due to treatment group‘was not significant, min F' a, 62)’
‘= 3.20, p_> . 05.
As predidmed, 1nference type had a.marked effect on false alarm
rates. For the Experimental group, the probability of’a false alarm
\ ' was highest for Appropriate inferenées at .583,*.401 for Neutral infer—
iences, and.lowest forbInappropriate inferences at .057. For the éon—

trol group, false alarm rates were nearly equal for the three inference

types: 214 for appropriate,k.307 for Neutral, and .224 for Inappro—‘

-f

priate inferences.’ Due to the large differences obtained in" the Exper— . o

’ imental Condition, the main'effect of inference type‘was‘reliable, ’
'min F'(2,33) = 9 56, p < .0l. As- predieted the interaction between

(o)

treatment group and inference type was highly reliable, min F_ F (2 56) = -

Y

ma
]
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17.83, p < .001 ,For the experimental group, NeWman—Keuls .tests de- -
. ? .
ci:red the: pair—wise differences between Appropriate and Neutral infer—

v

id .
-_

ences ang between Neutral and Inappropriate inferences to.be signifi-
/ .

-s~eant Qﬁ < .01 for both) “As expected the difference ig,false alarm

i

- ratgs, for Neutral inferences between the Control and Experimental con-
ditions (.106) diﬁlgge/ai?fg:/iiliably, r%46) = 1.36, p > .05, ‘

. . . ) Discussion

-

.
z

The results presented here suggest that the generation,and storage

“ of inferences plays an important role in the comprehension of prose
w o . » . E
passages. It has been argued that<prose comprehension consists dot

4

“only of comprehension of individual sentences, but of the integration
'of these sentences inté a larger framework incorporating fiyplicit cau-

sal, temporal; and motivational~information. The primary functiOn of

7

the inférential process 1s to genenate;from explicitly-given informa-
tion new proﬁbsitions that permit the interrelation of these propnsi--
. / ] . ‘ . ’ ’ \ : i -' -

‘tions into a more general.situation or frame. According to the model

proposed -here, the reader takes in a sentence and attempts to inte-

-

grate it into memory by identifying the eveﬁt with a curﬁently active
frame established previously in-the passage. If there is.no currently

14

~active or.unfilled framea or ‘if the sentence does not~fit‘it infer—

ences are generated backwards from the current sentence in an attempt’

® o

to establish a'connection with an earlier situation or event. In ei-

ther case, the sentgnce is stored in an integrated structure with its

°
Ry

necessary asgsociated inferemnces.
o

14
il

”»

e

This modeI leadg'to important predictions about the comprehension
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- of prose passages -1in an-experimental setting When a subject reads%ﬁ”;
. X ( . ' . T zz

pnose paSsage for comprehension,~he establishes situational_frames oL, s,
RN . : . ."J .
contexts as part of the comprehension proce}s. These-frames‘provideL

a by .
LR BN .
L N -

expectations for subsequent information against which new ihcomlng

« .

o

sentences can be matched, When;an‘incoming-sentence is prgdicted'by"

. . . e
; £

. or consistent with a current.context, the' comprehension ofwtheESentende,f"

. a R .
. R

fshould occur rapidly since it can be'directly incorporated into the’
current context. When mo currently active frame is availablg‘to-aid o

comprehension, the Subject must‘initiate”hacEwArd‘inferences to a prer -

~

frame or context, which should be- a more. time-consuming process.

-

‘= Havilan \and Clark (1974) obtaingd this result, us1ng comprehension

kY y . v “ ’

latencies-for sentencesy: They ﬁound.thatfpreceding a target sentehce

\

.
s

-

w1th a sentence Which explicitly stated the assumed or "given' 1nf9rma-

L . < Lo

tion in the target sentence speeded comorehension time of the target

23
. »

sentence. rglative to a priming sentence ghichzsupplied more_vagﬁe and i
general context information. o : g S : e
- : e - i .
3 L. : . , , B
This view of «<comprehensiomn as .a process of integrating new sen- |,

4 : . T T ’ . "

. ’ L s ) . e . - .
tences with'antecedent‘inforhation‘in extra-sentential organizational | -
' "y ‘e . / L o
structures is somewhat different from that taken in thefimplementation

of man& recent network modefs of memory'(e.g.; Rumelhart, Lindian &
Norman;,1972;,Anderson & Bower, 1973). In these models'each sentence’
is.treated more cr leds as an.indepehdent event, and the'integraﬁion

- Y

. ) . . ' ) » . .
of~new information with old occurs only to establish referential'links

v

between individual concepts and previously—occurring appearances of

3

. ' \

the same concepts. In contrast, the view_taken hereélh that informa—

. I . .
tion ﬁrom incoggﬁg‘propositions is clustered together in orgahization'al
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at the edge of th%%woods). °The presented‘sentences contained from one

v : . - 141
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frames and situational contexts, integrated by plaus1ble inferences

that give the text coherence and continuity. What is stored in memory,

then, is a structure encoding the situation described by a series of ) '

-

related propositions and their rkquisite iq;erences( Within such an

organgzing/frame the inferences generated in the-integratiqn process
“ ‘N -
may become indistinguishable from those propositions that were expli- .
« N - 6 . ‘ . . ‘ !
citly stated. Several researhhe;s have demonstrated that, for certaim ¥

» .

inference types, this integration process_leads to recognition confu- ~

' sions between-what was stated and what was inferred. Bransford anad

o
- “d

.Franks (l§7i)'presented subjectskwith a numbernof sentences derived ' t
from sets of four propositions (for examplé Theﬂ;ock rolled down the

R *

mountain, The hut was tiny, The rock crushed the hut; and The hut was

»

to three (but never four§‘of these sentences in various Lfnminations.' .

",

-0n a later recognition task subjects claimed with high confidence that

.

,ﬂfthe sentence containing all four proposrtions (for example “The rock

e

which rolled down the mountain crushed the tiny'hut at the edge of the R

woods);had‘been,originally‘bresented.‘ In establishing referential cof-
A o ¢ - - y
nections between the same concepts appearing in different se tences

,

(i.&., the rock and the hut), subjfcts 1ntegrated the information to-

<

gether in a structure which encoded the entire s1tuat16n but whihh

failed td‘differentiate among the originally presenbed sentences. Sih--
> -are A . - N i

ilarly, Bransford, Barclay, and Franks (1972) -found that this@brocess “ cT

of situational intégration led to recognition confusions’in subjects'

memory for previously-presented spatiolprelations. v

The results obtained in Experiment IV exterd and generalize these - =~

-
- 1 L . - A
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tence pairs that focused on.the inferences of‘interest vere e bedded in
coherent narrative pasgages. Subjects read the passgges for comprehen—
sion and were not aware that a recognition test would be administered

« 8 4 . ) :
ﬁ:} earlier results in several important ways. The target—continudtion sen-
later. The use of this procadure and.material set represented an at- ‘

: s g .
tempt to duplicate the processing enviro t. in which people normally
w/;

read, comprehend, and integrate(informatiqn. The results’ reported here

argue that the obtained recognition confusions are a direct reflection

o s . . : 4 »

) . of this\integration process and not an.artifact of th experimental

~ procedure. - ‘ o . - ot |

v . g i
Since simple narrative stories were used ag stimulus materials in : -

' |

|

P

. this experiment, subjects! story comprehension depended ‘on the genera-
tion of numerous inferences of variodd types. The-few of these infer—-
~ ences tested in Experiment I‘ were controlled for production frequency-
)~ and plausibility. These measures were assuméd to reflect a baseline

probability'of the inclusion of these inferences in the situational re- ) “
. presentation of the stqriés? In the experimental condition, thelcompre-
hension of thebcontinuation sentences'forced utilization of selected in;
fe;ences in’ forming a bridging structure to previous information. The

¢

prediction that this priming or reinforcing process should. result in an

increase in false recognition rates for these inferences was confirmed

’

,by the data. This priming procedure was useful in that it could be

' r.

" used to selectively boost the’ salience and appropriateness of particu— '

’
»"

t - lar inferences ‘while leaving others unaffected. The use of this proce-
\
-dure enjoys -the advantages over earlier studies of not”being confined . .

‘to the testing of recognition®confusions for inferences of any

= 13

v

<3
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particular type. Instead, inferences of éﬁy type may be tssted as .

-

long as a baseline measure of'the}r blausibility;in,the experiﬁental

context can bg‘aséertained and éontrolled.

In the present experiment
. -7 '

inferences of‘severél Eypes were tested,'including verb presupposition

and implication (see Just & Clark;.1973), inferfedﬂresult, inferred
instrument, inferred antecedent conditioﬁw and inferences based on

world knowledge.' The pattern of‘résults reported here seems to imply
- . . B P2

that inference type is an unimportant variable in predicting falée

alarm rates; rather, recognition confusions depend on the integrating

abllity of the individual inference fdr a required comprehension con-

text. } . ' , ) ) .
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APPENDIX Ia - , '

AN ' The 0l1d Farmer and His Stubborn_Animals

- k\\\ : . . STORY J
. - . : (S ° . . B

= s . R B L

(1) There was,gnce an old farmer (25lwho owned a very stubborn

1% L=

~ donkey. &13) One evenind\the farmer was trying to put his donkey into

0

vits ahed; (4) First, th fan@er'pulled the donkey, 5 but the don-

‘key wouldn{tfﬁove. (6) Then the farmer puehed_theidonkey,, (7) but .

still the donkey wduldn't move. (8). Finally, the farmer. asked his

\ - . o . . y
? . ~

j | L - .

g (9) to bark 10udly # the_ donkey (10) and‘thereby frighten him
into the shed - (ll) But the dog refused v(12)'So then, the farmer
sked his cat (13) to scratch the dog (14) S0 the dog would bark

/

loudly (15) and thereby frighgetl the donkey into the shed. (16) But

iJ

\\\the cat replied, "1 would gladly.scratch the dog (17) if, only you

'would get meisome milk." . (18) So'the farmer went to his cow (19) and
asked foz some milk (20) to. give to the cat. (21) But the cow re-*
plied, (22) "I would gladly give you some . milk (23) if only you would

give .me some“hay. ©(24) ThugJ the farger ‘went to the haystack (25) and; '

got some hay. (26) As soon as he gave the hay to the cow, (27) the

cow gave the farmer some m11k (28) Then the farmer went to the cat

o

(29) and gave the milk to the cat. ..(30) As soon_ 'as the cat got’ the
o -

’ milk, (31) it began to scratch the dog. (32) As-sqon as the cat

scratched .the dgg, (33) the dog.began to bark loudly. (34) The bark-
ing so frightened the donkey (35) thatuit jumped immediately into

its shed. "
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’ ',flt,fe The Old Farmer and His Stubborn Animals . . .
o : '.‘NARRATIVEfAFTERrTHEME ’ ' _ “Q:é :

" . L} -
. ! . .
- - . .
. 4 . - .

There was® once an old farmer who .owned some very stubborn animals.

a . . e N .

o " One evening the farmer was taking a walk, when he saw. his donkey The.v
. 4 * v
farmer pukled the’ donkey, out\the(donkey didn t move. Then he pusherJ ©

au

> : the‘donkey, bof still the donkéy.didn't move. Then the farmer went to

;his“coyland ésked‘for some_milk. But the cow-replied,E"I wduld rather
o : . S ' Ly . - - -
.\ have you give mé some hay to eat." Then the farmer saw his dog, and

1

he asked him to;bark loudly;~ But the,dogqrefused:'_lhen the farmer

.o . s . e
o . o !

° went to thefhéystac nd got some hay./ When?he_gave the hay Eg,ﬁﬁescow,'

the cow gave the farmer.some milk. Then the farmefuasked his cat to
v - . ) . N ’p
scratch the dog. - But the cat replied 1'I am thirsty and would be happy
M 3 . .
"+ 1if you would get me some'milk."—gjﬁythe farmer gave his milk to the,cat. N .

As soon as. the cat got'the milk it began to scratch the dog. As soon
as the cat scratched the dog, the dog began to bark loudly " The bark-

‘\ .
ing so frightened the donkey that it. jumped immediately into’ its shed, ‘y- e
which is precisely what the fa;mer had been trying to get the donkey ;

w

- to do from the beginning ) ‘ v . ; ‘ S

~
.
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APPENDIX Ic
The (1d Farmer- and His: Stubborn Animals

NARRATIVE-NO THEME

.
Y
n

\ .
There was once an old farmer who owned some very stubborn animals.

tne evening the farmer was taking a Qalk, when he saw his donkey.  The

farmer pulled the donkey, but the donkey didn't move. Then he pushed

/

the donkey, but still the donkey didn't move.. Then the farmer went to

his.cow'and asked for some milk. But the cow replied, "I would rather

have you give me some hay to eat.'" Then the farmer saw his dog, and he

asked him to bark loudly. But the dog refused. Then the farmer went to

the haystack and got some hay. When he gave t§? hay to the cow, the

cow gave the faimer some milk. Then the farmer asked his cat to scratch .

[y

the dog. But the cat replied, "I am thirsty and would be happy if ybu

would get me some milk." So the farmer gave 'his milk to the cat. As

- -

soon as the cat got "the milk, it began to scratch the dog. As soon as .

the cat scratched the dog, the dog begaﬁ to bark loudly. The barking

&

so frightened the donkey that it jumped immediately into its shed; which

I

the farmer had built at the time he had purchased the donkey.

.o

165
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APPENDIX Id ) P
" The Old Farmer and His Stubborn Animals ' .

: . RANDOM

Thus, the farmer went to the ha}stack and got some hay. First, the

farmer pulled the donkey, but the donkey woulg move. As soon as the

. LN
cat got the mf&k it began to scratch the dofl. The barking so frightened

7
the donkey that it jumped immediately into its shed. One evening the

. ' +
. farmer was trying to put his donkey into its shed. But the cow replied,

. { .
""I would gladly give you 'some milk if only you would give me some hay."

-

Finally, the farmer asked his dog to bark loudly at the doﬁkey and
. - thereby frighten him into the ahed. There was once an old farmer wh& B .

/ - ,! ' . \ .
owned a very stubborn donkey. As soon as He gave the hay to the cow,&

-

the cow gave the farmer some milk. As soon as the cat scratched the

dog, the dog began to bark loudly But the dog refwsed. But the cat
replied, "I would gladly scratch the dog if only yoi would get me some

milkf" Then the tarmer'pushed the donkey, but still the donkey wouldn't

-

move. Then the farmer went to the cat and gave the milk to'the cat.

- /

So then, the farmer asked his cat to sScratch the dog so the’Hﬁg “would

bark loudly and thereby frighten the donkey into the shed.w Sovthe .

- _farmer went to his cow and asked for someﬁmilk‘to give to the cat.

‘ a




APPENDIX II

‘Passages Used in Expé'fiment i1

»
.

] :
‘ '9 a. O0ld Farmer: DESCRIPTION-NORMAL

b,

C.

\‘-d ..

e.

f.

o5

01d Farmer: STORY-RANDOM ‘
0ld Farmer: NARRATIVE-AFTER GOAL—RANQOM'
_0ld Farmer: NARRATIVE;NO'TQEME4RANDOﬁi

0ld Farmer: DESCR1PTION-RANDOMN

C irgie Island :‘ STQRY—NORMA_L

Circle Island: NARRATIVE-AFTER THEME-NORMAL
Circle: Island: - ﬁARRATIVE—No THEME-NORMAL

e

Circle Istand: DESCRIPTION-NORMAL.

¢

Circle Island: STORY-RANDOM
Circle Island: NARRATIVE-NO THEME-RANDOM

Circle Island: DESCRIPTION-RANDOM
. €

-~

Circle Island: NARRATIVE-AFTER THEME-RANDOM -
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‘.‘%he 0l1d Farmer and His Stubborn'Animals

Il

[

DESCRJPTTON-NORMAL

¥

Theré was once an old farmer who owned some very stubhorn animals.
In the evenings the farmer would often take walks and watch the activi-

tles of his animals. His donkey stood in the barnyard, grazing on some
v - o

grass. The donkey showed no interest-in returning to its shed, where
. u R q .
: N, : -
v X it ‘usually spent the nights. - The farmer had built the shed at the time ) .
. \ B . ) " -
he had purchased the donkey. Neither pushing nor pulling the donkey

would coax him\%nto the shed. The farmer's cow,wanted its hay; The
. supply of hay was at the nearby hayéfack. The farmet would go there .
daily to get the hay to give to his cow. The pail of milk the cow pro-
b . . . o )

. vidéd for the'farder was siﬁting*néa}by.\hﬁach day the farmer went to
his cow'to'coilecf the milkﬂ\ The c;q never gave mi}k dﬁtil it got its
h;y;’ The farmer's cat was sératchipgxthe dég. The farmer saw his dog, y .
which wés barkiné loudly. Tﬂé'barking of the dog was frightenipg the

‘donkey, and it was jﬁmping into its shed. The farmér wanted his cat to ° ‘ )

scratch the dog. The cat was thirsty and wanted to get some milk from

tﬁe farmer. It began drinking the milk left for thevfarmer‘by the cow.
. . v g ‘ . ’
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APPENDIX IIb
fhe»bld Farmer and His StuBborn Animals
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Thus, the farmer}went to the haystack and got™ some hay. First, the ‘

farmer‘pulled'the donkey, but the donkey wouldn't move., As soon as the

.

cat got the milk, it began to écratch.the dog. . ?héﬂbarking éo frightened’;
X; | . the donkey ;hat it jumﬁed.immediabely into its ghed.u>0ne evening the
farmer was'trying to put h%s donkey into its shed. ‘But the cow replied,
"y would glédly give you some milk if ;nly yUUTWOﬁTﬁmgivé'me some hay."
' Finally, the farmer asked his dog éo bark loudly at thé donkey ang'

thereby frighten him into 'the shed. There was once an old farmer who

o

owned a very stubborn donkey. 'As soon as he gave the hay to the cow,

the cow gave the flarmer some milk. ﬁé soon as the cat scratched the’

- dog, the dog began to bark loudly. But the dog fefused..,But.thé cat. -
. > . ‘ ‘ : ' .
replied, "I would gladly scratch the dog if only you would get me, some

milk." Then the farmer.pdshéd the donkéy, but still the donkéy'WOuldn'é_
move. Then the farmer went’ to the cat and gavefthe'milk to the cat."

~

So then, the farmer asked.his,cat to SQ?aCCh‘the doﬁ so the.dog would '

bark loudly and thereby frighten the donkey into the shed.. So the

far?Lr’went to his cow,and.asked.fdf some milk &g give to the cat.
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-t
’

Then the farmef asked his cat to scratch the dog. Then_he pushed C

L3

" ‘the donkey, but still the donkey didn't move. As soon as the cat got
) .

the milk it bdgan to scratch the dog. The farmer pulled the donkey, '
but the donkey didn't move. OThen the farmer went to the“haystack and
got some hay; ‘Then the farmeszaw his dog, and he asked him to bark

loudly. One:evening the farmer was taking a walk, when he saw his don- .

. T =

key. But the'cat replied,-"I am thirs;y'and would be hapby'if youlﬁould

get me seme'éilk." Then the farmer went to his cow end.asked for some = .

mi}k. The berking"so frightened the dbﬁkey ‘that it jumped‘immediateli
ol " .. into its shed, which is Rrecf%ely what the farmer “had been trying to get

the donkey to do.fromrﬁhe‘beginning. There was once an old farmer who
. ’ ¢

. SR owned some very stubborn animals. ‘'But the cow replied, "I would rathe;'
Ve . .. . v ! : N ‘ :

<

have you give me some hay to eat." As soon as the cat scratched the

’ .
]

dog, the dog began to bark loudly. When he gave the hay to the cow,

a8 the cow’gavesthe: farmer some milk. . But the dog refused. So ‘the farmer
: v
T . . 1 ' - . o . ,
- "~ "~ gave his milk to the cat. o
,t.v ’ g L ) ' .
£ o . | ‘

’ t
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" loudly.
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{

Then the farmer asked, his cat to scratch the dog..

el

the donkey, but still the donkey didn't Qove. As soon as the cat got~
q e

the milk it began to scratch the dog.

-~ s

got some hay. Then the farmer saw his dog,

\

key. But the cat replied,

get me some milk."

’

"I am thirsty and would be happy if you would

o161
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Then he pushed

i
.

The farmer pulled the donkey,

‘Then the farmer went to the hayst'ack and

and he asked him to.bark

One evening the farmer was taking a. walk, when he saw his don-

3

'Then the farmer went7to his cow and aéked.for some

3

" The barking so frightened the donkey that it Jumped 1mmed1ately .

ey

milk

into its shed, which the farmer had built at the ‘time he had‘purchased
. . ’ 9, o . ‘ .
the donkey..

bark loudly.
"some milk.

cat. bt

. .
There was once an old farmer-who owned some very .stubborn

animals. But the cow rsplied "I would rather have _you give‘me.some

hay to eat."

. But the dog refused.

»”

]

Ty
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As soon as the cat scratched the dog, the dog’ began to

E

When he gave the hay to the cow, the cow gave the farmer,

So the farmer gave: his m11k to the
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Hisbdonkey stood in the barnyard; grazing on some grass ) The
. farmer’ would go to the haysta ck daily to get the hay to give to his ' cow.
The’ farmer wanted his cat to scratch the dog. The donkey showed no in- ‘ e

o

'terest in returning to its shed, where it usuglly Spent the nights The
. barking of the. dbg was frightening the donkey, and it was Jumping into

its shed\EI The pail of milk the cow. provided for the farmer ‘was sitting

‘nearby. n the evenings the farmer would often take walks, and watch
'theiacitivites of his animals. The»cat was thirsty and wanted to.get '
some nilk from the farmer. The farmer's cow wanted its hay. The farmer

.

saw his'dog; which was. barking loudly. The supply of hay was at the
- . e ) .
nearby haystack: The cow never gave milk until it got its hay. There

was once an .old farner who owned’SOme verp stubborn animals. The cat
| began drinking the milk left for the farmer by the cow. Neither pushing
nor pulling the donkey would ‘coax him into, the shed. The farmer had
H‘bu1lt.the shed at the time he had purchased the donkey EacH'day the

-

'Earmer went to his cééﬁto collect the milk. The farmer s cat was
. . » N

scratching the dog.
’ {
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(1) Circle Island is located in the middle of the Atlantlc Ocean,

(2).north of Ronalq Tsland. (3) The main'occupations on the 1sland are
farming and ranching.’ (4) Circle Island has good soil (5 but few
rivers end (6) hence a shortage of water., (7) The island is run demo~
¢ratically. (8) All issues are decided by a majority vote of the.is~
landers. (9) The governing body-is a senate, (10) whose job is to "
catry'out“the will of the majority. (ll) Recently, an. island sc1ent1st

discovered eﬂcheap method (12) of converting salt water into fresh ’

13) As.a result, therisland farmets'wanted .(l4)lto build a

R—

. “canal 'a¢ross the island, (15) 80 that they could ‘use water from the

.

(16) to cultivate the island's central region. (17) Therefore,

©

canal

the /farmers formed.a pro~canal association (lﬁ);and persuaded’e¥£ew

senptore  (19).tbijoin. QZO)-The prq-canalbas§ociation,btdught the con;
:strLctidn idea to a vote. (21) AIl the islenders voted. (22) ‘The *
'mabority voted in favor bf @onetructibn. (23) The sehate,'ho&ever;
decided’that_ (24) thetfermers' proposed'nanal wes ecologically unsound.
-(25) The senatone agreed ‘(26) te bﬁild a smallef'caﬁel -§27) thet,ﬁas

~ - . N : . N -y

2 feet wide ‘and 1 foot.déep. (28) After startingﬁconstructibn on the-

Sﬁaller'canal, (29) the islanders discovered that (30) no water would
’ ; ) » : . ’ ..
flow into it. (31) Thus the project was abandoned. (32) The farmers
. . . . . . L t
were angry (33) because of the failure of the canal project. (34),
. . . ; > ot ¢t + I

Civil War appearéd.ineviteble.

173
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>

CircleLIs}and is located in the middle of the Atlantic.bcean, north ;
' of Ronald Islénd. The main occuﬁationg on the island are farming and |
ranchring., Circie‘IsLapd has godd séil, but few rivers and hence a-
sﬁnftage of wildlife. The island is run demﬁcréqiéally. 'All_issqes
. ©  are decided by a majority voté'of'the isiénders. The governing body is
-a seﬁate, whosé job is to carry out theiwill ofvthe majority. Recently,
an isiaﬁd scientist discovered a cheaﬁ me;hod‘ofvconvertiné §a1t féter . \
- “into frésh water; The island farmerénformed a co—opera;ive assaciation
"and petsﬁadedva.few'senators to join. The co—;peracive aSsociatioﬂ
° ' Grought their_iésdeg to a vote. All the isianders voted.‘ The majbrity -

voted in favor of the assbciation. The senators Begaﬁ to build a small

. . .
canal that was 2 feet wide and 1 foot deep. After starting construction

on the small canal, the islanders discovered that no water would flow ..

o

/ : . ingo'it. The projeét was abandoned. Civil War appeareq‘inevitableav

. . ‘ v . '. ~ . . )
The farmers were angry because of the failure of the canal project. The -
island farmers hadeantedbto build a canal across the island; so thaF .

they could use water from the canal to cultivate-the island's central

regibn.- However, the senate had decided that the farmers' proposed

canal was ecologically unsound.
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Circle Island is located in the,middle of the AtlanticZOCEan,-north 

of Ronald Island. The main 1fcupations on the island arehfarming;aﬁd

.ranching. Circle Island has good.soii; but fewirivers And hence é -

shortége of wildlife.‘ The island ig run dgmocfatically. )All‘issués

"are decided by a majority'vote of the islanders. .Tﬁe governing.bodyris‘
_ﬁ__g;squEgA_Whose_joé is tokgarry out -the will'of thelmajofity}' Récenfly,f

an island scientist discovered a cheap method of converting salt water

into fresh water. TP island farmers formed a co-operative association

: aﬁd persuaded a‘few senators to join. The ce-operative asspciatibn.
brought their issues to a vote. A1l the islanderg votéd.' The majofity '
voted in favor of the association. The senators beg;n to buiid a small
Tcanai thaf was‘21feet Qide and 1 foot deep; Aftef starting construc-
tion on the éﬁall.can;l, the,islanders'éiscOvered that no water would
flow in%é it. The project.was abandoped; Civil.War,appeared inevit-~

'.able. The farmers were éngry Eécause of“the failure of the canal pro-
Ject. Thé‘island-fﬁrmersvded&de& to build a célony for themsel;és, S0

~ they ﬁigrated inland from theif‘hdmés to inhabit.thg %sladd's cenﬁral

. region.' HoweGér, the’senate decided the farmeré' propoé;d move waé

'ecologicallyguqsound.

T . -

7

2
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© . . oy,

Circle Island is located in the mjddle of the Atlggtic Ocean, north
of Ronaldélsland.. The main dccupati@ns on the island are farming and

ranching. Circle Island has good soil, but few rivers anq hence a

. shortage of wildlife. The ‘island is run democratically. 'All issues

are decided by aJméjority,vote of the islandérs; ‘The governing body is

a senate, whose job is to carryvgut,the will of the ﬁajority.- Salt

a -

water is converted tovfrgéh wafer.by a cheap method ‘discoveréd by an

lJ B

.

disland scientist. The island farmers favor»building canals across the

/
island. Water frod&fhe rivers is used to cultivate the island's cen--

-

'tfgl region, A co-opgrative association-fqrmed by the farmers has perQ

_ suaded a,;ew éenaﬁofs to joinr- The co—operative associatioﬁ.issues are
'5eriodically.bféught to a vote. - A11 fhe isla;ders véfe,' The majority
favor the éssociation. The senat;'is responsible_fp; the construcfioﬁ

bf afsmail caﬂalitﬁaﬁ is 2 feet wide andvl'foof Jéept- The projecf was

" abandoned shortly after construction started on the small canal. The

»

islanderé‘discovered»that no water would flow into it. Civil War ap-
: X .

pedrs inevitable. - The farmers are éﬁgry because of the failure of the

~

canal pfoject\ The senate .believes that the farmgrs‘-propoééd.

=%

ecologicaily unsound . v ) ; o ; .

.

canal is .

o
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The pro-canal assoc1ation brought the construction idea to a vote.

: The governing body is a senate, whose JOb is. to earry out the w1ll of

i

the majority. Thus the prOJect was abandoned The islapd is run demo—

&

-

'cratically._.All the 1slanders voted. The farmers were angry because »
of the failure of the canal project: Recently, an island scientist
discovered a che me{hod of converting salt wate;\\nto fresh watex
Circle Islanh és located in the middle of the Atlantic Ocean no[th of'
Ronald Island All issues are deeided by a jority vote of the ig-

landers. The majority voted in favor of construction. Civil War ap—
;o VRS

+ peared 1nevitable The main occupations on.the 1sland are farming and

ranching. 5h3\sgnators agreed to build a smaller canal that was: 2 feet

. . B

wide and 1 foot. deep .The senate, however, dec1ded that the farmers
proposed canal was ecologically unsound As a result, the island '

farmers wanted to build a canal across the island, so’that they could

use water from the ,canal to cultivate ohe island 5 central region.
Circle Island has good soil but few rivers and. hence a shortage of

., &

ater. After starting construction on the smaller canal the islanders

discovered that _no water would flow into it. Therefore, the farmers -

3 .

formed a pro—canal association ‘and persuaded a few senators to
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All issues'A&e decided by a majority vote.of theiislanders. How-

. ever, the senate ‘had’ decidedgtnat the farmers Vproposed canal was eco—

. J

1 . logically unsouhd The isldnd is’ rpn democratically. All the islanders

e
voted. The governing body is a\senate, whose job is to carry out the

will of the majority.) The farmers were angry because of the failure of .
the canal project. Circle Island has good soil, but few rivers and
. ‘s g
hence a shortage of,wiidlife. The majority voted in favor of the
v ° . ' :

association. The 1$land farmers had wanted to build a cgnal across the

s\' » fsland, so that they could use water from the canal to cultivate the B

s island' s central regix:. Recently, an island scientist discovered a A e
cheap method of conver 1ng salt water into fresh wauer.' Circle Island? ‘.‘

is~located in the middle of the Atlantic Ocean,,north of Ronald Island. A

a2 ) .
., The, senators began to build a small canal Lhat. was "2 feet wide and 1 - o
. < .04 .

:footrdeep The fsland farmers: formed a cqroperative association and v o

t

persuaded a few senators to join. The project was abandoned. The main
. - . . 1 N

occupations on the islahd*ére farming and ranching. After starting " o
construction on @he small canal, the islanders discowered that no water

would flow into it. The co—operative association brought their issues

el

co a votet Civil War appeared inevitable. s S 7‘ B

.‘ . . : e R '
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All issues -are decided by a majority vote of the islanders. How~-
ever, the senate had decided that the farmers' proposed move was eco-

logically unsound. The island is runm democratically,; All the islanders
1 .
voted. The governing body is a senate, whose job is to carry out the :

will of the majority. The farmers were angry because of the féilurg of

.

hence a shortage of wildlife.( The majority voted in favor of theféssoci—

ation:b The island farmers decided to build a colony for themselves, so

they migrated inland from their homes to inhabit the island's central

region. Recently, an island scientist discovered a cheap method of con~-

verting salt water into fresh water. Circle Island is located in the

» '

middle of the:AtlantiE Ocean, north of Ronald Island. The senators be-

L ¢
. .

gan to build a small‘céhal that was 2 féet wide and 1 foot deep. The

» <

/F}sland'férmers formed a co-operative association and persuaded a few - ’ ,

.

I

¢ \

senators to join: The project was abandonedes The main occupations on

- . L]

the island'are farming and r;;Ehing. After starting construction on. e

the small canal, the islanders discovered that nd‘gatef would flow into

*

it.” The co-operative association brought their issues to a vote. Civil

~

War appeared inevitable.

e
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The senate is responsible for the construction 6f a small canal.
that is 2 feet wide and 1 foot deep. Circle Island is located in the

middle of the Atlantic Ocean, north of Ronald Island. The governing

’

' body is a senate, whose job is to carry'out the wiil of the majority.

A co-operaﬁive association formed by the farmers has persﬁadSh a few

~ senators to join. The islanders discovered that no water would flow

T .
into it. The island {s run democratically. Salt water is converted

to fresh water By-a cheap Fethod discovered by an island scientisr.
Civil War appears ihevitable. The co-operative association issues are
pericdically broughr.to a vcte. The fermers are.angry because of the
failure of the canal project. The ﬁajority faror the asSocfation.A
vWater from the rivers is used to cultivate the island's central region.’
Th; senate believes that'the‘farmers' proposed canal is ecologice;ly
unsound. The,islahd.farmers éa;or building canels across the island.
Circle Island has good soil, but few rivers and hence a shortage of

wildlife. _All issues are decided by a majorigy vote of the islanders.

" The main occupations on the island are farming and rancuaing. The pro-

ject 3§B—ahgpdoned shortly after comstruction started on the smallf '

canal. . . ..

. .
.
~
>
PUN
o
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<

. Large dairy farms are Jdocated throughout Fleetwood County. Un~-

-

fortunately, all the farmers in the county are very poor, so their farms
- a U . .

are small and usually in great feed of repair. One old farmer owned N

several animals who all lived together in a communal bafn. The old

©

[y 8

farmer cared for ‘his animals and élway§.tried'to make their lives on the

L4 o

tarm enjoyable. The animals organized themselves into a yoting demo= -

R

. UTacy, ahd resolved barnyard issues by a majority vote. One. day, the o,

.farmer's tow discoverdd a bag of gold coins hidden beneath a clover

.
. Lo

A\ patch. Soj§ome 6f the animals decided among themselves that they

‘wanted to build a new barn, since the old one was nearly useless. . So, o
_ : . ‘

‘these animals formed a blanning committee and persuaded some other
animals that the money should be spent to rebuild. - A referendum was

held on the issue, + and all of the animals yoted. All of the animals 3
‘ . ) - 7

- N C N . . -
voted .in favor of the new barn. .The farmer decided that the taxgs on’ '

1 new harn'wduld be too high, The ‘farmer agreed instead to make im- ° .
»prﬂvvmenté'to the old barn: After remodeling‘ofcthe old barn was
“ uomplvtvd; a fire destroyed the entire barn. T férmgr wquid.not
- . ' : * e, e . : .
.o rebuild again, and the animals were left hgmelgss. ‘&Eée animals were .
angry because the farmer was such a miser. 1In retaliation, they burned
down his house. | 1 ‘ N . . ‘ G- +

or

. - .
: . .

. ot

. .
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Circle Island is located in the middle of the Atlantic Ocean,
north of Ronald Island. The main political factions on the island are
the Populists and the Federalists. Circle Island has good soil, but

. ' few rivers and hence a shortage of water. The island is run democrat-

' ¥ . * .

aically , All issues are decided by-a majority vote of the islanders. ' .

N~ The governing body is a senate, whose‘Job s to tarry out the will of
’ ks - the majority. Recently, an island sclentist discovered a cheap method_

of converting salf water into fresh watér. As a result, the Populists
s . ’ B . - ’ ‘
wanted to build a canal across the island,’ so they could use water from
the canal aQ cultivate the igland”s central region. Therefore, the

- ' Popu‘ists éormed a pro—canal association and persuaded a few senators

) to join. The.frofcanal associa on brought the constrnction idea to a
’. v kdnote. ’All the islanders voted._:Tne‘majorityfroted,in favor_of con~-
- " atruction. The senate,.gowever, decided that the Populists’ proposed

oL, LT \ . canal was ecologically unsound. The senators agreed. to bdild a smaller
- - ‘

canal that wad 2 feet wide and 1 £oot deep. After starting constric- s,

- H M )

v S tion on the smaller canal, the islqnders discovered that no water would

. , . flow into it. Thus the project was abandoned; The‘Populists were an~
4 o . he ‘4 [ i L ' i .
.- gry because of the failure of the canal project. Civil' War appeared

-

inevitable. R _ ;-m

-




~ of the bill and thereby pressure the senate into’action,

‘prbject.

ing of the Federalists.

' of the-Bill.
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Circle Island'is governed by a constitutional democracy. The two

major political parties are the Populists and the ggderalists.k Last

spring the Federalists promoted a senate bill for the installation of an

o

’r -

island—wide communications network to be used in weather prediction. szh‘g
: The Federalists petitioned the senate, but the senate would -not pass the - -
< %‘

~

bill. So the Federalists ashed thegPopulists to join forces in support j’
The Populists,

however, declined the proposal. Then the Federalists asked the island's ;g

:independent weathermen s union to announce support‘of the bill so that -

Populists would join the FederallstJV fight and thereby win passage of '™

the bill in the senate. The union agreed to support the Federalists

B N

only if the usefulness.of the project could be demonstrated to them. _So

the Federalists made a plea to a prominent scientist to testify to the
. < . CENE . ‘
technical advantages of the communications network.

- . . ]

But' the scientist
decline testify until research on the signal transmission properties

of the system could be conducted. Thus the Federalists funded scienti-

fic research which resulted in proof of the efficiency of the system.

As soon as the results were released, the scientist agreed to testify.
The scientist testified before’the upiion-in support of the installation

The union was/thus convinced and publicly announced their back- -

s
[ 0

As a result of the union 8 announced support
for the plan,. the Populists joined ‘the Federalists to fight for passage )
The suppbrt for‘thevbill waS'sofoverwhelming;that the v

senate immediately'passed it and signed- it into law.

.-
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